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JUST FILL the loading chute, and the 
Heald No. 81 Centerless does all the 
rest automatically—loading, rough and 
finish grinding, wheel truing, size- 
control, ejection — in one continuous 
cycle. That’s why this Heald Centerless 
is the only completely automatic grind- 
ing machine, One operator—even an 
unskilled mechanic—can handle as 
many as six machines at one time. . . 
do it in faster preset cycles, under less 
strain and fatigue. 


Accuracy, too, is automatic. Perfect 
concentricity is assured by a unique 
method of generating the bore from 
the outside diameter of the part itself. 
Instead of using a chuck, the work is 
held between three rolls in the Center- 
less workhead. And any type of hole 
can be sized to tolerances of tenths-of- 
thousandths—without extra gaging—by 
either Size-Matic or Gage-Matic con- 
trols. 

Very likely you have a job that could 


AUTOMATIC 
LOADING 


AUTOMATIC 
iP 41, le 


AUTOMATIC 
CYCLES 


with the Heald No. 81 Centerless Internal 


be handled automatically on the Heald | 
No. 81 Centerless — for more produce | 
tive, more economical results. Write for 4 
full information to: THE HEALD MACHINE @ 
COMPANY, Worcester 6, Mass. a 


HEALD | 


means more precision 


... less cost 


INTERNAL AND SURFACE GRINDING MACHINES + BORE-MATIC PRECISION FINISHING MACHIN ! 
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[WAUKESHA POWER BEHIND THE PLOW 


Big snows are coming! You'll be ready for them if you have 
Waukesha power behind your plows. Neither snow in big drifts 
ten or twelve feet high, nor packed down almost rock-hard, can 
stop a Snow King Rotary Plow from clearing the highways. With 
its Waukesha Super Duty Six it’s powered to push right through 
—cutting a clean, full-width swath—shooting the snow in a 
steady stream to either side of the road. Why do the plow makers, 
Imperial Machine Co., Minneapolis, use this Model 6-WAK 
Waukesha Engine? Because it has every modern design and 
construction feature...for maximum power and easier, more 
economical maintenance. Burns gasoline or butane. Six cyl- 
inders, 614 in. bore, 614 in. stroke, 1197 cu. in. displacement. 
It’s the engine for the super trucks and buses, oil field machinery, 
pumps, generators and other mobile industrial equipment of 
today and tomorrow. Get Bulletin 1138. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. » NEW YORK * TULSA * LOS ANGELES 
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WHY MICROCAST IS THE LEADER 


Eighteen years ago Austenal Laboratories origi- 
nated the Microcast Process for precision 
casting of intricate dental appliances to close 
tolerances using Vitallium*. In 1936, produc- 
tion on surgical appliances and jewelry special- 
ties was pioneered by Austenal—another contri- 
bution by Microcast. 


Another significant development was the appli- 
cation of the MICROCAST PROCESS to the pro- 
duction of turbo-supercharger blades which 
were produced by the millions during the 
war period. 


This pioneering record of achievement is the 
reason why manufacturers are looking to Auste- 
nal and the MICROCAST PROCESS for the practi- 
cal solution to intricate casting problems where 
close tolerances and high production are impor- 
tant. Perhaps this experience can help you, too. 


so MARK 


fish | Precision 
CASTINGS 


*The names Microcast and Vitallilum are registered 


Trade Marks of Austenal Laboratories, Inc. 


INDUSTRIES NOW USING MICROCAST. 


Austenal is now producing quanti 

castings from a fraction of an ouncé” 
up to a pound for the following i 

dustries: Aircraft, Automotive, Bottle” 
Cap, Business Machine, Dairy, Ele@) 
trical, Hearing Aid, Heating, Phono E 
graph, Photographic, Printing, | 
Radio and Sewing Machine. ‘ 


More complete information on MICROCAST is contained in a new 
booklet published by the Austenal Laboratories, Inc., originators of 
the MICROCAST PROCESS. This valuable new booklet is fully 

illustrated and describes many industrial applications for MICRO- 
CASTINGS as well as giving a step by step description of the 
process itself, Write for your copy today. 


AUSTENAL LABORATORIES, ING) 


224 East 39th Street, New York 16, New York © 
5932 South Wentworth Ave., Chicago 21, Illinois © 4 


COPYRIGHT 1946 AUSTENAL LABORATORIES, INGE 
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OIL TEMPERATURE REGULATORS 
FOR PERSONAL AIRPLANES 
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*SEAL-OLOGY as practiced by Victor engineers and research 
chemists has contributed immeasurably to the sealing of 
automatic transmissions, the latest advance in modern auto- 
motive engineering. 


To illustrate the extent of Victor research. One automatic 
transmission required an oil seal with a torque of less than 20 
ounce inches for its most efficient operation. This sealing prob- 
Type “L” Oii Seal designed lem was turned over to the Victor staff. A seal which offers the 
eS ee minimum amount of drag and still retains the fluid was de- 
automatic transmission signed by Victor engineers. Victor chemists, working with 
meena Victoprene, a special synthetic rubber compound, produced 
an elastomer firm enough to seal at low torque. hier rigid 
dynamometer tests, this new Type “L” Oil Seal was approved, 
and is now used in production. Torque charts for the Type “L” 
Oil Seal under conditions approximating actual service will 

be furnished on request. 


Your sealing problems—designing seals for new mechanical 
oe and improving the msc | of seals now in use — 
can be solved by Victor’s engineers and chemists. Victor Man- 
ufacturing & Gasket Co., Box 1333, Chicago 90, Illinois. 


Manufacturers of SEALING PRODUCTS &: 
Wiciins 
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“BE SURE YOU ARE RIGHT-— 
THEN GO AHEAD.” 


Saud Crockett 





And .. . right YOU are, David Crockett! 


Here at Muskegon we feel that only after 
testing and proving, testing and proving, can 
we be right . . . and then we go ahead! 
Our chemical, physical, and dynamometer 
testing laboratories and road testing are 
dedicated to this purpose! 


Our many years of faithful piston ring service 
to Industry’s important volume producers 

of automotive, Diesel and industrial 

engines as well as other equipment proves 
we have been right . . . and that, with 

them, we have gone ahead! 


When you have a piston ring problem, 
consult our Engineers and Metallurgists. 
They have the right answers to 

your problems and are at your service! 


You are right when you have a Muskegon 
type piston ring for your job... 
and you'll go ahead with confidence! 





MUSKEGON PISTON RING CO. 


MUSKEGON, MICHIGAN 
Plants at Muskegon and Sparta 


“THE ENGINE BUILDERS’ SOURCE FOR PISTON RINGS” | 









‘Six pages from Bundyweld’s 
folio on easy fabrication 



























































2 Slick as a whistle, that’s how simple 

it is to notch and flatten the end of 
a length of this unique, outstanding steel 
tubing. 


3 Short radius bends are no problem 
at all, and there’s little or no flat. 
tening on the curves. Compression fit. 
tings work well, too. 


1 Double upsetting, flanging, expand- 
ing and notching are all accom- 

plished with ease, as this small piece of 

Bundyweld Steel Tubing shows. 
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4 Here’s proof that Bundyweld Steel 
Tubing can be saddle flanged, 
pierced and silver soldered at the joint 
for a right angle connection. 


5 Small size Bundyweld takes the 
famous double flare as readily as 
the larger sizes. Here’s how it works with 
3/16” O.D. 


6 Two screw machine operations... 
a sharply cut shoulder at one end 

and shaping for ball seat at the other 

end, an easy trick with Bundyweld. 


THE SCENES WITH 








BEHIND 

















Bundyweld Tubing is made by 
a process entirely different from 
that used in making other tubing. 
A single strip of copper-coated 
S.A.E. 1010 steel is continuously 
rolled twice laterally .. . 


. into tubular form. Walls of 
uniform thickness and concen- 
tricity are assured by the use of 
close tolerance cold rolled strip. 
This ‘double rolled strip passes 
through a furnace where the... 


. . +. copper coating fuses and 
alloys with the double steel walls. 
After brazing and cooling, it 
becomes a solid double wall steel 
tube, copper brazed throughout 
360° of wall contact... 


. . + copper coated inside and 
out, free from scale, closely held 
to dimensions. Hard or annealed 
in standard sizes up to 54”.0.D. 
Special sizes cold drawn. Also 
in Monel, nickel and. nickel alloys 












BUNDY . TUBING 


For turther information that will help you - * 


solve yout tubing problems, write Bundy 
Tubing Company, Detroit 14, Michigan 





=x x 






SnGinaseeo TO Your exeactations 





— 





BUNDY TUBING DISTRIBUTORS AND 
Standard Tube Soles Corp. 
1 Admiral Ave. 
Maspeth, N.Y.C., N.Y. 


REPRESENTATIVES :- 


Rutan & Co. Eagle Metals Co. 
404 Architects Bldg. 3628 E. Marginal Way 
Phila. 3, Pa. Seattle 4, Wash. 


Pacific Metals Co., Ltd. 
3100 {9th St. 
San Francisco 10, Calif. 


Llapham-Hickey Co. 
3333 W. 47th Place 
Chicago 32, Illinois 


Alloy Metal Sales Ltd. 
861 Bay St. 
Toronto 5, Canada 
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HYATT...QUIET 


Performing in silence is a trait the pointer learns through arduous 
training . . . but silent performance is a natural characteristic of 
Hyatt Roller Bearings. 

Freedom from destructive friction, from noise — freedom that makes 
possible the smooth-riding qualities of cars, trucks and buses results 
from the use of Hyatts in more positions than ever. 

The ultimate in scientific engineering and precision manufacture, 
Hyatt Roller Bearings have for more than fifty years kept pace with 
the progress of the automotive industry. Hyatt Bearings Division, 


General Motors Corporation, Harrison, New Jersey; Detroit, Michigan. 


HYATT QUIET 


ROLLER 
BEARINGS 
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44 SURFACE DEFECTS 


.+.impair bearing operation 


No matter how smooth a ground surface may appear, 
examination will reveal imperfections in the form of grinder 
scratches and ridges, feed spirals, chatter marks and par- 
tially loosened metal splinters. Upon contact, these minute 
peaks and ripples interlock with the mating surface of the 
bearing, tending to rupture the protective oil film. Frag- 
mented metal is torn from surfaces to mix with lubricant 
and cause abrasive wear, increasing clearance dimensions 
and shortening life. Photo at right shows an example of a 
scratched and galled surface which stopped rotation by 
“plowing”’ metal. ° 


How SUPERFINISH 


... insures bearing life 


Superfinish removes all surface defects such as grit scratches, 
feed spirals and the soft ‘‘smear metal’”’ caused by grinding 
heat, and having removed the faulty layer—gets down to 
metal of the desired structure and hardness. At the same 
time it produces a more nearly perfect geometrical form 
which supports a more efficient oil film for lubrication. 
There are no projecting defects to churn the oil film or cause 
metallic contact. Load carrying capacity is substantially 
increased by Superfinishing. And bearing life is almost 
unlimited. 


»»-@ quick and inexpensive process 


The Superfinishing process is done with a bonded abrasive 




















conforming to the radius of the part being finished. Gently 
oscillated as the part is rotated, it performs a mild scrub- 
bing action which removes surface imperfections in a mat- 
ter of seconds. And, in many cases, it eliminates more expen- 
sive operations such as hand lapping. 

The Gisholt General Purpose Superfinisher at right is a 
self-contained unit, ideally suited for a wide range of miscel- 
laneous or production work. Ask for complete information. 


GISHOLT MACHINE COMPANY 


1205 East Washington Avenue ° Madison 3, Wis. 


Look Ahead + Keep Ahead « with Gisholt 


TURRET LATHES © AUTOMATIC LATHES © SUPERFINISHERS © BALANCERS © SPECIAL MACHIN! ’ 





USE SCULLY-JONES 
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See page 44, 
Scully-Jones 
Catalog No. 500 
for Style “B” 
Drill Chucks. 


...and save the difference between the cost 
of straight and taper-shank drills. 


It’s as much as.25% on drills inch and under. 


Scully-Jones Style “B” Drill Chucks are tough— 


take a lot of punishment and outlast many 
drills. 


Stock Delivery 


Write for complete information on prices and 
sizes—today. 


Refer to the Scully-Jones Catalog showing over 500 types and Cull 
sizes of cutting tools, collet chucks, boring equipment, centers, etc. 
AND COMPANY alt JONES 


1903 SOUTH ROCKWELL STREET ® CHICAGO &,U.§ A. 
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Are you keeping your eye on 


STAINLESS 
STEEL? 








You can bet that Mr. Solar has his eye on Stainless Steel, 
because stainless fabrication is Solar’s specialty. And those of you who 
are keeping up with jet propulsion and gas turbines have an eye on 
stainless steel and know the vital part it plays. 
But if for any reason you have not kept right up to the minute with 
developments in stainless fabrication— particularly Solar’s exclusive 
Sol-A-Die process—you may not realize that today Solar is solving (or 
short-cutting) problems in stainless steel that once stumped the experts. 
So if you are using stainless parts or equipment (in aviation or any 
other industry), you may find that Solar’s fabrication methods will save 
you time and money. Or if you ought to be using stainless steel, Solar 
may be able to point the way. Write or call Solar today. 


STAINLESS PRODUCTS 






SOLAR DIVISIONS 
AND SUBSIDIARIES 
Aircraft Manifold Division 
Dairy Equipment Division 
Stainless Castings Division 
Fonda Film Processing 
Equipment Division 
Hubbard Casket Company 
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SOLAR AIRCRAFT COMPANY © SAN DIEGO 12, CALIFORNIA © ALSO, DES MOINES 5, IOWA © 60 EAST 42ND ST., NEW YORK 17, N.Y. 








FOR 


HEAVY STOCK REMOVAL 


Microhoning — today — can remove from 25 to 30 times 
as much metal as was ever before practicable: — up to 
080 on diameter. Microhoning — today — can remove this 
much metal at rates from 6 to 8 times faster than has ever 
before been possibie: — .006 to .008 per minute. 


This important economic contribution to improved quality, 
lower cost high production, is produced by a combination 


(3) MICROMATIC HONE CORPORATION © DETROIT 4, MICHIGAN 


of newly developed controls based upon the basic Micro- 
matic application of thousands of simultaneous cutting 
contacts, actuated in low, impulse force shearing action 
under low speed, and extremely low pressure. 


MICROHONING 


Saves Time e- Saves Operations 
Increases Bore Quality e¢ Increases Production 


} 


DISTRICT FIELD OFFICES: 1323 $.Santa Fe, Los Angeles 21, Cal. © 194 Dalhousie St., Brantford, Ont., Can. © 616 Empire Bidg., 206 $. Main St., Rockford, Ill. 
501 Harries Bidg., 137 No. Main St., Dayton 2, Ohio © 927 A~M& M Bidg., P.O. Box 981, Houston 2, Texas © Room 514—129 Church St., New Haven 10, Conn. 
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@ BUILT BY F.A.B. MANUFAC- 
TURING CO., this Power Take- 
Off comes in three models to 
provide engine speed at engine 
rotation ...428 RPM/1000 en- 
gine RPM at both engine and 
opposite engine rotation. 








On this Fabco Power Take-Off, SSSI Bearings 
. assure continuous, quiet, smooth functioning of vital 
moving parts so essential to full engine power for 
driving auxiliary equipment. They need no adjust- 
ments, require only infrequent lubrication, and keep 
maintenance costs down. The same dependable 
performance influences leading automotive manufac- 
turers across the country to prefer SUGIF. 6147 


SF INDUSTRIES, INC., PHILA. 32, PA. 
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JALLOY is a special steel particularly applicable for machine 
parts that are subjected to dynamic stresses, sudden shocks or 
abrasive action. It can be forged and heat treated to obtain 


the desired physical properties. Write for further information. 


JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH 30, PENNSYLVANIA 
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and 16th of the month Volume 95, No. 12 


Repeated for Emphasis 


By Julian Chase 


GOODLY portion of this issue of AUTOMOTIVE AND AVIATION INDUSTRIES is 

A devoted to recounting the trials and tribulations experienced by automotive 

manufacturers during the past year. An analysis of the difficulties with 

which they have had to contend shows clearly that at the bottom of most, if not 

all of them, is laber trouble. The story that has to be told when recording the 

disappointing accomplishments of the industry in 1946 is one of strikes and 

shortages which, in a very definite sense, is using two different words to say the 

same thing. Unionized labor has gone haywire. It has assumed the character 

and the attitude of the stupid bully in the small town school yard. It has placed 

itself in a position to get what the bully gets—sometimes but not often enough. 

- In dealing legislatively with organized labor from here on we should cut 

= _ directly and deeply back to certain vital fundamentals of American democracy. 

< We should make it crystal clear to even the dullest minds that no one, not even 

= labor unionists, may safely abrogate or abridge the right of anyone, whether he 

belongs to a union or not, to work, or interfere with him when he chooses to dco 

so. We should write large in our law books that the closed shop is basically 

undemocratic and in direct opposition to the spirit of our Constitution. We 

should brand it indelibly with the truly descriptive word, Reactionary. Labor 

monopoly is just as vicious, just as harmful to the individual worker, to the peo- 

ple generally, and to our entire economy as wanton monopoly in any other form. 
Away with it! 

When the rights of the individual are duly recognized and adequately pro- 
tected, picketing, as we know it now, will be prohibited. Take intimidation and 
coercion, to say nothing of assault and battery, out of picketing and there will be 
little if anything left that would be of interest to our current crop of labor leaders. 
It is only by the widest stretch of an already distorted imagination that picketing, 
as done today, can be considered as related even illegitimately to the right to free- 
dom of speech. Picketing as presently practiced is an arrogant assumption of 
dictatorial power, a defiance of law, a criminal seizure of governmental authority. 
Away with it! 

When trade is restrained and commerce interfered with, the public suffers. 
That is the sound premise from which our anti-trust laws were developed. When 
trade is restrained and commerce interfered with by labor unions the effect on 
the country is the same as, and often many times worse than when the restraint or 
interference comes from combinations of corporations or other groups in busi- 
ness. Witness the coal strike. Our laws should protect us against these evils 
whoever is responsible for them. Our present legal set-up in that respect does 
not by any means make common sense. That labor unions should be exempt from 
prosecution under our anti-trust laws is merely a stupid political expedient. Away 
with it! 

teestablish these fundamentals, back them up with vigorous and impartial 
law enforcement, and our labor troubles will be materially lessened. 


Reg. U. 8. Pat. Off. 
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Steel Shortage 


Emphasizes Need for — 


l. Better plant maintenance 1 
2. More care in storing 


3. More ingenuity in ad 


Today’s shortage points up as never before the im- 
portance of using every available pound of steel to 
best advantage. It’s the responsibility of buyer and 
seller alike. 


Because a machinery breakdown may necessitate 
replacements not readily available under present con- 
ditions, extra maintenance care is essential. Regular 
painting of exposed surfaces and thorough lubrica- 
tion of working parts will often prolong the useful 
life of plant property and equipment considerably. 


Industry can cooperate by more careful storage 
and handling of its steel inventories. Many manu- 
facturers have some steel on hand, but inadequate 
protection and poor handling facilities may cause 
deterioration and sometimes the stocks are not in 
satisfactory condition when needed. 


Ingenuity in adapting steel on hand to 

needs of the moment is a third essential : 
today. Steel buyers can help by 
specifying cut size on orders for stock 


(Advertisement) 









RYERSON STEEL 
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lengths, allowing steel-service plants to draw on § ,, 
their inventory of shorts: And the steel warehouse § th 
itself can make wide use of adaptation. For example, § tit 
Ryerson plants continue to carry fair stocks but ha 
orders for popular sizes of many products are so : 
numerous that the demand cannot always be met. es 
When this happens, we can often suggest alternate je 
kinds or sizes to do the job. An alloy bar replacesa § ye 
carbon bar. Two angles form a square tube. In one § an 
way or another we may be able to help keep pro- hii 
duction moving despite the steel shortage. a 
Our organization is constantly on the watch for J °° 
ways to make the available steel supply useful to : 
more customers. We promise no miracles, but we § ,,, 
will certainly do everything in our power to serve J pe 
you when you call. D 
ou 
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Cincinnati, Cleveland, Pittsburgh, Buffalo, § ?! 
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a Year of Calamity 


Strikes anal Waterial Shortages 


EASURED by any standard, 1946 
M was undoubtedly the most diffi- 

cult year for the automotive in- 
dustry in its long history. Judged by 
any criterion—production, profit, or gen- 
eral accomplishment—the year has been 
a colossal disappointment to manage- 
ment, labor, and the public alike. 

At the outset of the year, it was 
apparent that something was amiss in the mass pro- 
duction automobile industry which had performed so 
creditably under the stress of war, when no obstacle 
was too great. With the war several months behind it, 
the automotive industry was having great trouble get- 
ting under way. Schedules which shortly after V-J Day 
had been set for 300,000 cars a month, by Jan. l, 
1946, were badly crippled and 
during the first month of this 
year only 58,575 were built. Pro- 
jections for the first half of this 
year called for 3.343 million cars 
and trucks with the industry 
hitting its capacity of 500,000 
cars and 125,000 trucks a month 
in June. But look what hap- 
pened! Actual production in 
June was about 142,000 cars, 
about 28 per cent of the goal, 
and 58,739 trucks, or about 47 
per cent of the planned schedule. 
During the first half of the year, 
output was 979,000 vehicles, 
about 29 per cent of the original 
schedule. And, although the 
Picture has brightened in recent 
months, it now is certain that 
the industry will end the year 
with fewer vehicles built than 
originally had been planned for 
the first six months. Actual pro- 
duction figures will not be avail- 
able until sometime in January, 
but estimates now indicate a 
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Hamstring ihe yews 
Sndustry Through the Year 


By Leonard Westrate 


U. S. total output of about 2.150 million cars and ap- 
proximately 930,000 trucks. At best, production will 
be about three-fifths that of 1941 and less than half of 
what could have been built. 

A recapitulation of production figures and troubles 
by months shows the slow and painful struggle to push 
volume into the break-even rate. The year opened 


Vehicle Assembly Plant Shutdowns in 1946 
(Due to Plant or Supplier Strikes and Material Shortages) 


Jan|Feb|Mar/Apr |Ma 















Se 
mM 


June} July | Au Oct | Nov 


G 

















Ford 
Chrysler 
Nash 
Packard 
Hudson 


tudebaker 


Coal Strike 


nd Strike 
| Maritir 








Production of 


Trucks -USPlants 





MAR APR MAY JUNE JULY AUG 


under a cloud of trouble, with General Motors stuck 
on dead center by a strike in its own plants, which 
also choked off the supply of bearings to Packard, and 
made a shutdown necessary there. Nash was closed 
because of the glass strike. Chrysler divisions also 
were idle for about two weeks during the month be- 
cause of the glass shortage. Net result was only 
58,575 cars and 53,947 trucks in January. During 
February, General Motors and Packard still were 
down, and Ford also closed the entire month because 
of strikes at supplier plants. Chrysler plants also 
were out of production a few days. Output dipped to 
47,965 cars and 28,962 trucks. During March, GM 
and Packard still were closed, but Ford managed to get 
started again about the 10th, and most other compa- 
nies worked a full month, with the exception of Hud- 
son, which closed late in the month because of a strike 
which cut off frames. Studebaker completed its 

1946 model run late in March and closed for 

changeover. Production climbed substantially. 

however, and 90,045 cars and 39,348 trucks were 

built. Settlement of the GM strike in March 


SEP 


paved the way for a big 
boost in output in April, 
with the corporation start. 
ing at the first of the month 
and Packard coming jp 
about the 15th. However, 
Ford was forced to close 
twice for lack of parts ang 
Hudson remained down the 
entire month because of a 
supplier’s strike. Stude. 
baker was ready during 
April to start producing its 
1947 model, but was held up 
by supplier strikes. With 
GM back in production, how- 
ever, the industry built 150,- 
206 cars and 81,282 trucks. 

May brought a short sus- 
pension at Chrysler, two 
separate shutdowns at Nash and the beginning early 
in the month of the longest Ford closing to date, when 
assembly was halted until nearly the end of June be- 
cause of the parts and steel shortage. It is interesting 
to note that the steel strike which ended in February 
did not catch up to Ford until about May. During that 
month, the industry turned out 152,948 cars and 74,650 
trucks. 

With Ford out of production for three weeks and 
Nash closed the first ten days of June, output dipped 
to 142,313 cars and 58,739 trucks. July, however, 
bounced back despite minor stoppages at Hudson and 
Studebaker, to hit a new postwar high of 220,411 cars 
and 93,458 trucks. During August the upward climb 
continued in spite of shutdowns ranging from one day 
to a week at all plants except Studebaker and produc- 
tion of automobiles reached 241,302. Truck output 
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1946 Production of Passenger Cars 





1941 Production of Passenger Cars 
and Trucks 


(U. S. Plants) 


Trucks 


87,617 
88,668 
93,020 
81,470 
99,593 
96,781 
96,685 
64,846 
59,423 
85,654 
94,288 
94,040 
1,042,085 


Month 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
Total: 


Total 


506,202 
485,892 
505,075 
457,426 
517,979 
520,272 
428,614 
142,623 
238,209 
388,026 
347,620 
259,456 
4,797,394 


Cars 
418,585 
397,224 
412,055 
375,956 
418,386 
423,491 
331,929 

77,777 
178,786 
302,372 
253,332 
165,416 

3,755,309 





and Trucks 
(U. S. Plants) 


Cars 
58,575 
47,965 
90,045 

150,206 
152,948 
142,313 
220,411 
241,302 


Month 
January 
February 
March 
April 
May 
June 
July 
August 
September 239,140 
October 285,562 
Ten Months Total: 1,628,467 
November 259,200T 98,9007 358,100 
December 294,199* 115,600* 409,799 


¢Preliminary. *CPA Estimate made before coal strike 


Total 


112,522 
76,657 
129,393 
231,488 
227,598 
201,052 
313,869 
346,808 
331,154 
395,515 
2,366,056 


Trucks 
53,947 
28,692 
39,348 
81,282 
74,650 
58,739 
93,458 
105,506 

92,014 
109,953 
737,589 
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passed the 100,000 mark for oS 
the first time, with 105,506. 450000 

Chrysler, Nash, Ford, and 
fudson all suffered work 
stoppages because of mate- 380,000 
rial shortages in September, 


400,000 


ad production declined ae 
jightly to 239,140 cars and 250,000 
92,014 trucks. In October, 

nowever, the industry was 200,000 
able to overcome the handi- 150,000 

ep of a 22 per cent sched- 

ile cut by Chrysler, two 190,000 
four-day weeks at Ford and saeco Co 


one at Hudson, all because 

of the steel shortage, and eee 
turned out the highest pro- 

duction to date. Passenger 

cars totaled 285,562, and 

trucks 109,953. 

At the outset of Novem- 

ber, Ford announced a 10 per cent cut in scheduled 
daily production because of the steel shortage. The 
lng Thanksgiving holiday taken by most companies 
was an added impediment to production, and despite 
the new high weekly totals set during November, total 
output for the month dropped to an estimated 260,000 
passenger cars and 99,000 trucks. The coal strike 
which started late in November had no effect on that 
month’s production, but by the first of December more 
than 500,000 tons of steel production had been lost, 
enough to build 200,000 cars. Settlement of the coal 
strike on Dec. 7, however, averted a threatened shut- 
down of automobile plants by the middle of the month, 
although how much damage had been done to Decem- 
ber production still was not known. 

Comparison of 1946 monthly production with that 
of prewar years indicates how disappointing this 
year’s showing really is. The best month this year 
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1946 Production 
of Passenger Cars 
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Production of 
Passenger Cars 
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was October, with 285,562 passenger cars, compared 
with the peak month of 1941, June, when 423,491 were 
produced, and the average monthly production of that 
year, which was 312,942. Trucks, however, offer a 
much better showing. The best production month in 
1941 was May when 99,593 were turned out. That 
record was exceeded in both August and October this 
year, and although the total production of trucks in 
1946 will be below the 1,042,085 made in 1941, which 
included military vehicles, production of commercial 
vehicles this year should pass the best previous year 
of strictly civilian truck production by about 50,000 
units. Up to the first of December, truck production 
was crowding 837,000 and needed only about 35,000 
more to pass the 1937 record of 871,000. A week and 
a half at the November rate would do the job. 

The poor production showing in 1946 on passenger 
cars is largely due to three factors—strikes, shortages 
of materials and parts, and 
government controls. Un- 
doubtedly the most impor- 
tant of these is strikes, 
since they had a direct effect 
on production in the vehicle 
plants and to a large extent 
on shortages of materials 
and parts. According to the 
best preliminary estimates, 
approximately 13.5 million 
man-days were lost in the 
automobile, body, and parts 
industries this year because 
of strikes in assembly 
plants, supplier plants, and 
basic industries. That figure 
is four times greater than 
the total time lost in 19387, 
the year of the sitdown 
strikes. For the country as 
a whole, according to the 
me Bureau of Labor Statistics, 
: 4 102.525 million man days 

were lost through strikes 
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during the first ten months of 1946. By 
the end of this year, the total will far 
outstrip the previous record set in 1919, 
both in man days lost and in workers in- 
volved. Up to the first of November, 
more than four million workers had been 
involved in strikes. 

Another important labor problem this 
year has been the continued low level of 
worker efficiency. It has been reported 
by many companies at from 70 to 80 per 
cent of prewar levels. The union also 
has made a determined effort to throw 
out wage incentive plans in some parts 
companies and in one case a strike of 
more than three months resulted, but the 
incentive pay remained. 

With the exception of the Genera! 
Motors strike, most of the labor trouble 
occurred in the parts and supplier in- 
dustries. Obviously with hundreds of 
different companies involved, it is im- 
possible to list all of them, but an indi- 
cation of how serious the problem was 
at one time is seen in a General Motors 
report which listed 140 different sup- 
pliers strike bound at one time. Ford 
about the same time had more than 40 
suppliers down with strikes that were 
impeding automobile production. Some 
of the more important supplier strikes 
during the year were at Midland Steel 
(frames), Houdaille-Hershey (bumpers, 
crankshafts), Sealed Power (piston 
rings), Firestone Steel Products (wheel 
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Dollar Volume of Wholesale Automotive 


U. S. DOMESTIC MARKET (Replacement Only) 


1941 1946 
TS COUPE TOE eT ery $51,337,227 $127,253,758 
SE oo cow ace dew saee 4s 51,548, 212 131,824,162 
ED sb dnmvine eane wee ee 4 See 52,103,533 141,749,210 
MEE, pat kmotaaeaatarudenes 43,061,306 108,620,108 
A ee ee ae eee 54,602,685 146,114,654 
ED dares tvs de bese Vade<eee 67,170,619 130,410,891 
Total for 6 months ....... $319,823,582 $735,972,783 
BURT cacoceccedtcvescdsencnses $56,703,997 $118,871,158 
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Per cent increase in September 1946 over January 194! 


Parts and Accessories Sales 








rims), Long Manufacturing (radiators 

and clutches), Westinghouse (light 

bulbs), McInerney Spring and Wire 

(cushion springs), Spicer (propeller shafts, transmis- 
sions, etc.), L. A. Young Spring and Wire (seat 
springs), Eaton (truck axles), Detroit Steel Products 
(springs), the four major producers of nuts and 
bolts, and dozens of others. Add to these, the glass 
strike which started last year and ended in mid- 
January, the steel strike from Jan. 20 to Feb. 15, and 


















the coal strike which started April 1 and lasted 59 
days, costing a loss of steel estimated at 12 million 
tons, the copper strike from March 20 to May 28, the 
electrical industry strike from mid-January to mid- 
May, and the two-day railroad strike, and the picture 
of labor chaos is complete. The amazing thing is not 
that the automotive industry was forced to suspend 
operations for as much as six 
weeks in one case and to shorten 
the work week to three and four 
days in others, but that it was 
able to keep going as much as it 
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did. It was only through costly 
expedients, such as air express 
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_— in Automotive Industry — ig to move needed parts quickly, 
are _ that many companies kept run- 

69 a ning. 
/ One of the biggest problems 
be 140 ifs M _~ this year has been the unbalance 
/ g ta of inventories because of short- 
bos) < HO F SR; . : ages in critical parts. For ex 
| : cc ee sae = ample, one of the General 
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Motors divisions in July at one 
time had on hand enough bump- 
ers for 2300 cars, but batteries 
for only 44, generators for 799, 
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garters for 587, and fans for 
152. Both GM and Chrysler re- 
ported record inventories on 
hand in October, due largely to 
revision downward of schedules. 
However, stocks of critically 
needed items, such as sheet steel, 
have been short right up to the 
present. Normally, the turn- 
over of inventory in the indus- 
try is about 14 times a year, 
with some items running as high 
as 30 times a year. Lead time 
and long range planning are 
necessary to keep the inventory 
in balance, but with stop and go 
production it has been impos- "SOURCE: US. BUREAU OF LABOR STATISTICS scien be ea vczto(6 53 
sible to maintain any kind of . = 
ordered economy in automotive 







































































inventories. 
One reason for the shortage 
of such items as sheet steel, of Automotive Parts Industry 


course, was the unprecedented demand 


E . A tati indust 
this year from all industries for the (Average for representative segment of the industry ) 


8 Per Cent 
limited supply. Whether or not the Straight A i ar 
automotive industry received its his- Time Weekly — in 
i. * 1946, Hourly Earned Earn- Weekly 
torical share has been much bandied 4Weeke ale Ride bewre tas. fe 
about in Detroit, but it is certain that Ended (Cents) (Cents) Worked (Dollars) ings 
he fir ° . January 26 ... 111.0 118.4 37.0 43.84 va 
for the first half of the year, it did not February 23 .. 111.8 117.8 37.7 44.40 1.3 
get the same percentage allowance of March 23 ..... 114.3 120.1 37.8 45.39 3.5 
’ rare ae . April 20 ...... 120.9 126.2 37.9 47.78 9.0 
steel that it did in 1941. According to May 18 ....... 1232 1281 373 47.83 9.1 
figures from the American Iron and June 15 ....... 125.0 130.0 35.9 46.70 6.5 
. ae PUA sica33% 125.6 131.5 34.8 45.78 4.4 
Steel Institute, the automotive industry August 10 .... 126.7 183.0 380 50.55 15.3 
got 11.98 per cent of total steel ship- Source: Automotive and Aviation Parts Manufacturers, 
Ine. 




















d 59 . ° 
lion Shipments of Steel to Automotive Industry (Net Tons) 
, the Shipments to 
mid- Automotive Industry 
in per cent 
cture of Total Shipments 
S$ not to All Industries ———— Automotive Industry*————__ All Industries 
pend First Six First Second First Six First Six 
bin 1941 Months, Quarter, Quarter, Months, 1941 1941 Months, 
5 Six Year 1946 1946 1946 1946 Year Year 1946 
orten Ingots, Billets, SS in ere ees 6.15 9.72 67,158 77,924 145,082 375,593 6,095,237 1,492,608 
I, ao diac 64.64 marae set 6.37 2.60 5,043 5,040 10,083 90,190 1,413,128 386,802 
four Structural Shapes ......<..... 0.637 1.30 8,681 10,421 19,102 31,579 4,960,822 1,472,001 
was WME. pes sosa delves dtisvsese’ 3.91 6.08 43,828 61,703 105,531 280,128 5,890,837 1,736,857 
F et Molle@ Bare «2... 66.6000. 25.2 17.70 217,459 301,507 518,966 1,995,530 7,921,370 2,938,575 
as it Cold Finished Bars .......... 20.8 15.91 48,623 55,565 104,188 292,084 1,402,195 653,927 
ostly cp Ce ere 11.0 p ee! 210 337 547 18,686 169,469 49,795 
Papee Sd TUbes «<x vce ccka’s 1.57 1.83 17,655 18,832 36,487 92,952 5,933,309 1,995,382 
press We EVGGUCIS 2... ec esccsen 6.52 3.82 20,626 34,586 55,212 250,983 3,844,325 1,445,238 
ickly Black Plate .................. 1.03 0.617 1,420 3,145 2,565 4,971 482,378 416,818 
’ Tin and Terne Plate ......... 0.239 0.201 1,190 1,362 2,552 9,005 3,768,206 1,268,122 
run- Sheets and Strip ............. 32.7 23.7 610,324 857,924 1,468,248 5,450,546 16,662,039 6,183,509 
Other Profucts «........660.. 0.618 S: . Wyetkemen i Caves |) hae 44,497 7,184,277 1,959,826 
Less Shipments to Members 
plems of Steel Industry for Con- 
lance version into Further Fin- 
Aan ished Products. ............. ns ee 11,752 23,728 35,480 5,233 8,753,971 1,713,607 
short- SE os ab wrrbad dead ers orks 14.35 11.98 1,030,465 1,402,618 2,433,083 8,881,511 61,973,621 20,285,853 
r ex *Includes manufacturers of passenger cars, trucks and other commercial vehicles, tractors, parts and accessory 
neral suppliers and independent automotive forgers. 
t one NOTE: Data in the above table were obtained from reports of the American Iron and Steel Institute. For 1941 
steel shipments were compiled only on a yearly basis, which precluded comparison with first six-month figures of 
)umMp- that year. 
teries 
- 799, 
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Net Income of Leading Corporations for the First Nine Months 
Source — The National City Kank of New ‘ork 


Net Income is Shown as Reported — after Depreciation, Interest, Taxes, and Other 

Charges and Reserves, but Before Dividends. Net Worth Includes Book Value of Out- 

standing Preferred and Common Stock and Surplus Account at Beginning of Each Year. 
(In Thousands of Dollars) 








Net Income 
No. Nine Months 
1945 1946 


of Cos. Industrial Groups 


Per Net Worth 
January 1 


Annual Rate 
Cent 
Changet 1945 1946 


of Return %, 
1945 194 





27 
16 
35 
16 
16 


30 
13 


FOO products ........cceseceoeee esnvcesesnansons 
Pulp and paper products . 
Chemicals, Grugs, Ct. .......z000008 
Petroleum products 

Cement, glass and stone 

Iron and steel .... 
Electrical equipment 66.332 
M nery : - 20,589 
2 utos an E 


$ 84,382 
44,242 
201,516 
190,340 
40,303 
174,580 
19,953 
23,126 


182,345 
26,474 


122,338 











$ 714,474 $ 722,231 
396,087 415,487 
1,683.655 1,748,206 
2,406,552 2,511,674 
445,072 480,160 
3,477,697 3,521,682 
797,587 862,474 
300.419 3 


1,0 0 573,360 











e 4c 


42 Miscellaneous mfg. ........... 47,677 


T.bTS 
597,066 


STTSTS 
628,837 


~ . . 





291 
27 
21 
11 


Total manufacturing 908,928 
Mining and quarrying 44,224* 
Trade (whol. and retail) 21,181 


Service .... 7.959 11.619 





13,249,842 
690,355 
300,097 
139,848 


13,740,665 
606.579 
422.5 


140,921 


r+ to et 


mre 
Sinein 


+ 
+46.0 





350 Total $982,292 $1,100,152 





|: 


+12.0 $14,380,142 $14,810,480 
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*Before depletion charges in some cases. tIncreases or decreases of over 100% not computed. 





ments during the first six months of 1946, compared 
to 14.35 in the year 1941. In sheet and strip steel es- 
pecially, the percentage was only 23.7, compared with 
32.7 per cent in 1941. However, the percentage may 
have improved during recent months. 

Pig iron, lead, tin, glass, leather, and brake fluid 
were other items which were in short supply this year 
but never actually closed down production lines. Had 
sheet steel been available to step up schedules very 
much, however, one or more of these items might pos- 
sibly have put a ceiling on production. Even though 
price controls have been removed, government alloca- 
tions on use of tin, lead, and copper still remain in 
effect, and consequently automotive companies cannot 
use unlimited quantities even though they can obtain 
them. The pig iron situation, so serious for awhile 
that some companies went as far afield as Mexico for 


it at great expense, now is becoming easier. Diver- 
sion of domestic production of steel and pig iron to 
the housing and farm machinery industries also short- 
ened the supply to automotive plants, but this need 
is expected to taper off somewhat. 

A third factor influencing the flow of materials and 
parts into the automotive industry this year was the 
carryover of wartime controls into the peacetime 
economy for the first ten months. Price control prob- 
ably was the most obnoxious to the industry, since 
pricing policies were so unrealistic in many cases that 
badly needed items were unprofitable for vendors to 
produce. Even though price regulations were re- 
moved from most original equipment parts, the basic 
materials from which they were made remained con- 
trolled, which did not help in many instances. Steel 
wire for seat cushions, for example, was a low profit 

item and the consequent 
shortage was troublesome 
until just recently. Lead 
offers another’ example, 
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since the price fixed by OPA 
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Carry-back provisions. 
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Net Profits 


Passenger Car Companies 

















Net profit after Taxes 
os Per cent of Sales 
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was so low that many opera- 
tors hesitated to mine away 
their resources at no profit. 
The same was true of cop- 
per. However, with decon- 
trol of prices on Nov. 10, 
low cost items immediately 
sought their level and the 
outlook was improved. 
While passenger car and 
truck production dragged 
anchor, employment and 
payrolls climbed to a new 
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February 

Steel 

axle housings 
January cylinder blocks 
glass motor bearings 


motor bearings seat cusions 
fuel pumps spring steel 
transmissions frames 
bushings 
Pig iron 
valve springs 


upholstery 
propellor shaft 





Chronology of Materials and Parts 
Shortages in the Automotive Industry* 


induction pipe castings 





Strikes in Automotive Industry 
(Automobile, Body and Parts Plants) 


Number Number of Number of 
of Workers Man-Days 
Year Strikes Involved Idle 
Pre-Wagner Strike Period 
1927 2 235 1,905 
1928 2 326 11,390 
1929 13 3,062 22,245 
1930 4 5,543 48,126 
1931 2 2,035 22,175 
1932 1 45 90 
1933 21 24,038 432,434 
1934 24 34,164 377,195 
Post-Wagner Strike Period 
19357 34 31,642 335,794 
1936 36 40,797 390,459 
1937 127 331,624 3,825,686 
1938 39 79,710 288,029 
1939 44 129,333 2,535,444 
1940 29 25,579 104,377 
1941 77 250,592 1,234,242 
1942 50 42,494 64,401 
1943 153 186,293 441,123 
1944 228 88,763 1,361,053 
1945 184 (73,700 7,308,000 
1946 (6 mos.) 62** 75,000** 13,500,000** 


NOTE: “Number of Workers Involved”? includes only 
those workers involved in strikes beginning in the year. 
For this reason the 1946 total does not include the number 
of workers involved in the General Motors strike which 
began in 1945. The 1945 total, however, does include these 
workers. 

‘“‘Number of Man-Days Idle’’ includes time lost in 1946 
by workers involved in strikes beginning in 1945. 

*—Does not include all strikes or time lost due to strikes, 
and also does not include time lost because of layoffs in 
plants of customers or suppliers of plants closed by strikes. 
Strikes lasting less than one day or involving fewer than 
six workers are not included. 

**__Preliminary. 

*—Waener Act went into effect. 

Source: U. S. Bureau of Labor Statistics. 





March 


fuel pumps 
air filters 
seat springs 


ignition and door locks 


bumpers 

grey iron castings 
bearings 

wheels 

fenders 

frames 

suspension springs 


April 


sheet steel 
frames 

body parts 
axle housings 
steering gears 
crankshafts 
bodies 


May 


steel 

wire 

cushion springs 
axle housings 
crankshafts 
bodies 
frames 
clutch plates 
motor blocks 
bumpers 
castings 
forgings 
gear blanks 
gaskets 


June 


axle housings 
bodies 

cushion springs 
clutches 
foundry supplies 
hood locks 
crankshafts 
nuts and bolts 
radiator cores 


July 


cushion springs 
radiator cores 
upholstery fabric 
sheet steel 

pig iron 
castings 

nuts and bolts 


August 


window regulators 
clutches 

radiator cores 
cylinder blocks 
pig iron 

sheet and strip steel 
bodies 

manifolds 

copper 

cushions 

springs 

fenders 


September 


hoods 

starter drives 
body hardware 
brake drums 
wheels 

brake fluid 
glass (soda ash) 


October 


cushion springs 
cylinder blocks 
radiator cores 
batteries 

brake drums 
wheels 
clutches 

sheet steel 
doors 


November 


sheet steel 
bodies 

frames 

chassis springs 


* As reported by Ward’s Reports. 








of cars and trucks on the other is lessened 
somewhat by the fact that the replacement 
parts segment of the industry has increased 
greatly, spokesmen at both Ford and General 
Motors say that the number of employes on 
new vehicle production is greater than before 
the war and that if uninterrupted production 








peacetime high in 1946. Persons on the payroll of the 
automotive industry in September of this year num- 
bered 762,000 compared with an average of 570,000 
in 1941 and 505,000 in 1987. Weekly payrolls in Sep- 
tember, 1946, were running about $40 million, com- 
pared with an average of $22.568 million and $15.660 
Million in 1941 and 1937 respectively. Production, 
meanwhile, was running along at about 75 to 80 per 
cent of the 1941 rate. While the disparity between 
employment and payrolls on one hand and production 
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were possible, they could build from one- 
fourth to one-third more cars than in Sep- 
tember without any increase in the number 
of employes. 
Two other factors that aggravated the unfavorable 
cost position of automotive manufacturers this year 
are the larger proportion of salaried workers re- 
quired and the sharp increases in hourly rates since 
1941. Salaried workers have increased steadily in 
engineering, purchasing, and other departments. One 
company a few weeks ago reported it had 18,000 more 
salaried personnel than in 1941. Another had doubled 
the number of salaried workers. Staffs have been en- 
larged to expedite purchase of scarce items and to keep 
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Production of Passenger Cars and 


Trucks by Companies in U. S. 


First 10 Months of 1946 
Source: Ward’s Reports 


Cars Trucks Total 

Chevrolet 267,030 206,556 473,586 
Pontiac 93,614 
Oldsmobile 77,224 
Buick 4 110,044 
Cadillac " 19,978 
GMC Truck & Coach.. 2 23,227 
CE, Mivctsececes ; 797,673 
Plymouth 203,359 
Dodge " 235,374 
De Soto : 51,199 
Chrysler 65,103 
Total Chrysler ; 106,383 555,035 
156,502 453,589 

54,079 

9,815 

Total Ford 360,981 517,483 
Total Big 2 1,377,523 492,668 1,870,191 
Diamond T 6,198 6,198 
Federal 17 5,177 
Hudson q 77,663 
International 2 93,092 
Kaiser-Frazer 4 3,798 
Mack bf 3,592 
Nash “ 78,782 
Packard ; 32,349 
Reo 5 12,875 
Studebaker 58, »1f 93,250 
White 3 10,325 
Willys , of 60,946 
Misc. ‘ 24,635 
Total Independents.. 2, 249,691 502,682 
Total Industry ,630,5 742,359 2,372,873 


*Station Wagons only. 











up with paper work required in dealing with govern- 
ment controls. Hourly rates have increased between 
40 and 50 per cent over 1941. Another disturbing ele- 
ment encountered in 1946 has been an unusually high 
rate of absenteeism and employe turnover. Ab- 
senteeism, according to AMA has ranged up to 25 per 
cent in some plants during the year. High labor turn- 
over also has added to the cost of production. In 
January of this year, 25 in every 1000 employes of 
motor vehicle, body, and trailer producers quit their 
jobs, and during the following months rose to as high 
as 61 per thousand. 

All of the production, labor, and other troubles 
suffered by the automotive manufacturers in 1946 
have left their mark on financial statements. In the 
first three months of 1946, passenger car companies 
lost 10 cents on every dollar of sales, according to 
AMA figures. That was the actual loss after tax 
credits were applied, and the operating loss was much 
greater. The first quarter loss was the heaviest 
three-months deficit in history, exceeding that of the 
worst depression year—1932—-when it was 6.7 per 
cent. The showing for the first six months of this 
year was a little better; the companies lost only three 
per cent on each sales dollar for the period. It was 
not until the third quarter that the black ink started 
to show up on automotive manufacturer’s books. How- 
ever, passenger car manufacturers as a whole suffered 
a net loss of $5,493,046 or one-fifth of a cent on each 
sales dollar, during the first nine months after pro- 
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vision for tax credits, according to AMA. Byey 
those companies that had operating profits 
found the returns far below the 1941 leygj, 
Chrysler Corporation, for instance, reported a 
net operating profit for the quarter of $5.376¢ 
million on sale of 199,947 vehicles. In the last 
quarter of 1941, when vehicle sales were 192,969 
—about 7000 fewer — operating profit wag 
$16.353 million or more than three times as great, 
GM and Chrysler, despite operating profits in the 
third quarter, showed operating losses for the 
first nine months of the year, but came out in 
the black through use of tax credits. Ford had 
an operating loss of $51 million for the period 
which was reduced to $32.9 million after tax 
rebates. The company estimates the loss ag 
equivalent to $80 on every Ford built during 
the period. However, the significant result of 
the poor earnings this year shows up in the 
sharp decline of working capital. GM had more 
than $775 million working capital at the begin- 
ning of this year. This had declined to $663.889 
million by the end of September, despite an in- 
surance company loan of $125 million. The cor- 
poration has recently completed the sale of 
another stock issue to the public approximating 
$100 million. Other automobile companies that 
have expanded their capital through bank loans 
or stock issues are Studebaker, Nash and Pack- 
ard. 

Probably the brightest spot in the automotive 
industry is the showing made by the replace- 
ment parts manufacturers. Despite the rush of 
strikes that has bedeviled almost every parts 

company, the industry has succeeded in producing at 
a rate which now is more than double that of 1941. 
Figures available on replacement parts and accesso- 
ries sales show that during the first six months of 
1946, dollar volume amounted to $785,972,783 com- 
pared with $319,823,502 in the same period of 1941. 
Since there had been no general increase in the price 
of parts during the first half of this year and prices 
generally were very little above the 1941 level, the 
comparison is a valid index of the tremendous upsurge 
in replacement parts production. 








Muddled Bureaucracy 


HEY (the Bureaucrats), said we were 

going to get plenty of everything, and 
then they said there wasn’t enough of any- 
thing, and then they said they would keep 
the prices down, and then they put prices 
up, and then the manufacturers said the 
prices might come down again if they could 
get volume enough, but they can’t get vol- 
ume on account of the materials situation, 
and that’s mixed up with the price and labor 
situation, and workmen are getting more 
money, but what can they buy with it, and 
where are we?—F rom The Detroiter. 
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Roadable Plane 
or Flying Auto? 


I 


The automotive unit of the Airphibian on its way to the 

airport to get its wings (33.5 ft span), fuselage, tail, and 

propeller. Its top road speed is limited to 45 mph. Note 

the Connecticut automobile _— plate below the lower 
grille. 


International News Photos 
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in- Here the aluminum - body 
coupe is being backed into 
its flying equipment. Next a 
of three-bladed propeller and 
hub will be installed. 





ck- 3 


The Airphibian instrument 








ive panel with its ground and air 
ce- instruments. At the top of 
f the black square panel is the 

0 lever (white knob) by which 

rts the controls are set for road 

at or air operation. The steering 
wheel is used in both opera- 

41. tions. 

SO- 

of 

m- 

41. 4, 

ice ited 
This combination auto-plane, named the Airphibian, is 

ces shown taking to the air at the Danbury, Conn., airport 

the for a test flight. At the controls is Robert Edison Fulton, 

"ge Jr., its builder, who has organized a company to produce 

them at a price of between $4500 and $5000 to the 
public. It is powered by a 150 hp, six cylinder aircooled 
engine. In the air its top speed is 120 mph and payload 

about 400 Ib. 
IES 
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HE aircraft manufacturing industry, according 
to the latest available figures and the best informed 
estimates, will wind up the year 1946 with deliveries 
of aeronautical materiel valued at about $750,000,000. 
Of this total, nearly $400,000,000 comprise completed 
aircraft of all types, $125,000,000 worth of engines 
and propellers and $175,000,000 worth of aircraft 
parts, equipment and supplies. Thus, rather than the 
critical year of survival, 1946 constitutes a record 
peacetime year for the industry, more than twice the 
largest during the previous 42 years of its history. Not 
alone does 1946 promise to constitute a profitable year 
for the industry, but it bears every evidence of “clear- 
ing the books” of the major companies of wartime diffi- 
culties and preparing the industry for a progressive 
and even more healthy 1947. 


General Trends 


The design and production of military aircraft con- 
tinues its historic role as major source of income for 
the aircraft industry. Over the past 20 years, Army 
and Navy business has constituted from 50 to 75 per 
cent of the total business of the industry during the 
peace years. This percentage results from two major 
factors: (1) the tremendous cost of research and de- 
velopment in bringing a new, experimental model into 
production, and (2) the far greater cost per pound of 
military types. 

All indications are that this proportion of military 
to total volume will be sustained during the coming 
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years and many observers feel it will grow to even 
greater size. The general acceptance by the public of 
the necessity for a greatly increased peacetime prepar. 
edness program, the swift pace of research productiy. 
ity in new weapons and the continued greater cost per 
pound of new, and particularly radical, aerial weapons, 
augment to the promise of as high as 80 per cent mili. 
tary business for the industry within the next five 
year period. 

The personal aircraft domestic market has held wel] 
and has actually exceeded many informed estimates 
of a year ago. Although current production and sales 
are down slightly from Summer months, this is gener. 
ally believed to be a typical seasonal slump created by 
the general let-down in private flying during the Win- 
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Biggest 


ter months which is, of course, accompanied by a gen- 
eral sag in sales. Some observers believe that the 
domestic market for the current models of popular pre- 
war types is rapidly being satiated and that the middle 
of 1947 constitutes about the limit for volume sales of 
these types. Two factors will offset this situation, how- 
ever, first of which is the continued introduction of 
new models into the assembly lines. It is safe to pre- 
dict that mid-1947 will find postwar types exclusively 
on the production line of the current manufacturers 
of prewar configurations. The smaller and newer com- 
panies have, of course, introduced completely new 
types and will offer increasingly stiff competition to 
the “old line” volume producers. 

The second factor is the export field. Generally, the 
lightplane manufacturers have concentrated on the 
enormous pent-up domestic demand to the detriment 
of export sales. With this market showing definite 
signs of leveling, most companies have drawn exten- 
sive plans for export promotion and in some cases have 
already launched extensive campaigns. This situation 
will bear watching, however, in view of the astonish- 
ingly strong British penetration of this field, particu- 
larly in South America. Major problems in the export 
field are licensing and tariff complexities, difficulties of 
the supply of adequate spare parts and equipment and 
the cost of promotional work and field staffs. Watch 
for a determined bid in the South American field fol- 
lowing the turn of the new year. 

Employment will continue comparatively low well 
into 1947 with a ceiling of 200,000 generally accepted 
for the entire industry. The rising proportion of sci- 
entific and engineering talent to fabrication workers 
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is slated to continue working, however, against a seri- Piper, Aeronca and Taylorcraft led the field off to a 
ously strained source of supply. Many of the larger fast start following V-J Day. Piper recently estab- 
manufacturers are pressing “recruiting teams” into lished a record by producing a total of 1105 airplanes 
service, visiting major universities with motion pic- in a single month (October) with Aeronca just over 
tures, lectures and informal question-and-answer ses- the 1000 figure. A newcomer to the quantity produc- 
sions designed to interest senior classes in the field. tion field, Engineering and Research, established an 
A general “knuckling down” in the scientific re- early lead with the popular Ercoupe, although produc- 
search and development field should be expected as the tion is now tapered considerably. 
early promises of new power plants, aircraft 
configurations and special devices begin to 
reach a more practical figure and the early 
stage simplicity runs into the hard going of 
development and refinement. The turbojet en- 
gine has definitely passed through its “amaz- 


ing” stage and is well into the cold, practical Market Value and Current Backlogs 


era of engineering. Even the ramjet engine ° ° 
. wige oe ee of Aircraft Companies 
has begun to show signs of practical limita- 


tions, although still holding tremendous prom- Rarteek Waites at Backlog 










































a > 3 ay Company Outstanding Stock of Orders 
ise in the supersonic field. Stability and con- Boll Alreraft ....:ce0+sss $10,625,000 $15,000,000 
trol at low speeds constitutes an increasingly Beech Aircraft ......... 8,900,000 10,000,000 
difficult roblem with the swe t win and the Boeing Airplane ceeccece 29,226,000 140,000,000 
: P P od Consolidated-Vultee .... 37,686,000 260,000,000 
wing of low aspect ratio and several years of Curtiss-Wright ......... 78,914,000 86,000,000 
development work are definitely in the DOMED. 55s ccscspan san 51,300,000 170,000,000 
offing eee peers 16,119,000 68,000,000 
ss ES Rr ae 23,117,000 60,000,000 
° Lockheed Aircraft ...... 31,203,000 209,000,000 
Production Wines, bacon il sees: 45,369,000 196,000,000 
During 1946 the aircraft manufacturing in- North American ........ 44,655,000 ao 

d = . * ee Dit 5 és cases sleccinn 5,454,000 53,000, 

ustry produced approximately 40,100 alr Re: iis cds weve 19,235,000 83,000,000 
planes of all types, more than 38,000 of which United Aircraft ......... 104,977,000 100,000,000 
wer ; ¥ ; : : hs eR — 
e light, personal-type airplanes. This lat Pett ece R Ea ee. $506,820,000 $1,524,000,000 


ter figure is more than the total produced pre- 
Viously in the entire history of lightplane 
fying. Such long-established producers as 
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Military production continued, generally, on im- 
proved models of wartime types (Vought Corsair, 
Grumman Bearcat and Tigercat, Curtiss Seahawk, 
Lockheed Shooting Star and the Fairchild Packet) 
while several new types were brought into the produc- 
tion stage (Northrup Reporter, Martin Mauler, Doug- 
las Devastator and several helicopter designs). A to- 
tal of 26 new, experimental military aircraft was re- 
vealed during the year, many of which are scheduled 
for quantity production. Leading this new group was, 
of course, jet-propelled fighters and bombers which 
must undergo the critical period of evaluation and 
development prior to realization of potentialities. 

Although individual employe productivity continued 
to decline during the first nine months of the year, late 
reports indicate a general tightening of effort and a 
steady rise in the output per manhour. Numerous psy- 
chological reasons have been advanced but, generally, 
the increasing labor competition for the available air- 
craft jobs is held responsible. 


Shortages 


Production during the last half of the year was 
maintained against steadily mounting lists of short- 
ages. Although total supply was curtailed, aluminum 
sheet and bar stock continued available throughout the 
year. Most serious shortage was steel, both tubing 
and casting and forging alloys. These shortages 
plagued sub-contractors in the main, from which 
source most steel items are purchased. Greatest source 
of shortages in the supplier field, however, was laid at 
the door of labor disputes with accompanying work 
stoppages. The substitute material field, however, has 
proved fruitful and the enterprising plastic and proc- 
essed materiels industries have made extensive gains 
in the aircraft field. 


The gas turbine group was beset with continued |g. 
bor troubles and material shortages and production fel} 
short of schedule. Chrome, nickel and cobalt heat- 
resistant alloys proved difficult to obtain in desireg 
quantities and steel-alloys were used in larger propor- 
tion than is generally considered desirable in turbine, 
nozzle and case assemblies. 


Labor 


The industry wound up the year generally free of 
direct labor difficulty of serious proportion. The jp- 
dustry is certain, however, that CIO-UAW gains in the 
automobile industry will set the pattern for future 
demands at its own front door. Open shops continued 
at most aircraft plants, including several of the larger 
companies, largely as a result of favorable election re- 
sults. At Northrop Aircraft, for example, workers re- 
cently voted down union affiliation for the third time 
with a continually increasing proportion of “No” 
votes. 

Employment gained steadily throughout the year 
and neared a peak of about 165,000 as the year came 
to aclose. These gains were largely in the engineering 
and research fields, however, and the industry con- 
tinues as a scant labor market except in specialized 
fields. Women continued to decline in percentage and 
are expected to constitute less than 10 per cent by 
middle-1947 as compared to nearly 50 per cent in some 
firms during the war. Widely diversified skills, how- 
ever, continued and one manufacturer reports more 
than 200 separate types of workers employed. 


Financial 
The tax carry back provisions proved a genuine life- 
saver for the industry during 1946, enabling many 
companies to show profitable operations which might 
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otherwise have dipped heavily into reserves, during the 
year. This provision permitted many firms to balance 
up to 72 per cent of their losses during the year 
against profits in the past two years. 


The unmatched expansion of the aircraft industry 
during the war resulted in large increases in working 
capital without the necessity for the sale of additional 
stock since approximately 90 per 
cent of the expansion was financed 
by the Government. The shrinkage 








ods of charging off development costs on new models, 
operating losses against reserves, etc., in such a man- 
ner that dividend payments vary widely throughout 
the industry. 

It is generally held that 1947 will prove the critical 
year, financially, for the aircraft industry, rather 
than 1946. Satiation of both the personal and trans- 
port market, heavy expenses on new models and tooling 
costs for production will threaten earnings far more 
seriously than has this year. The industry is still held 
too erratic by Wall Street analysts to merit long-term 
investment consideration. It is still a speculators field. 

The aircraft manufacturing industry winds up 1946 
with far, far fewer major problems than this same 
time a year ago when the military procurement, sur- 
plus sales, potential markets, etc., constituted grave 
question marks. However, one major problem shadows 
the entire industry—the kind of military weapons of 
the immediate future. While high-ranking Army and 
Navy spokesmen are now generaly prone to discount 
talk of “Buck Rogers” weapons in the immediate fu- 
ture, it is certain that fundamental changes in these 
weapons will take, and are taking, place. The industry, 
of course, must change with these weapons and, fortu- 
nately, has shown every indication of doing so. 

It is a great tribute to the scientific knowledge and 
skill of the industry, as distinguished from its produc- 
tion talents, that so many basic research projects have 
recently been entrusted to it by the Armed Services. 
The recent award of a contract for the investigation 
of atomic energy as a power source by the Army Air 
Forces to Fairchild Aircraft is an indication of this 
faith. Although admittedly far in the future, such 
projects as earth satellites and similar inter-spacial 
weapons are now under investigation by an industry 
only 43 years old and one of scientific accomplishments 
of only the past 20 years. 

As successful as has been 1946 in the aircraft manu- 
ufacturing industry, certainly 1947 and the years that 
will follow holds a rich promise for this small band of 
men who are convinced that our future lies in the air. 





of the past year has, therefore, pro- 





vided reserves of comfortable pro- 
portion. As a result many compa- 
nies now have done a gross volume 
of business for the year consider- 
ably in excess of the market value 


ae Bex i Month 
0 t elr securities, an unique situ- January 
ation (see table—Market Value and February 
¢ ‘ March 
urrent Backlog of Aircraft Com- April 
panies.) A number of aircraft pend ean 
companies, therefore, could be pur- July 
, August 
chased in theory at less than half September 
their current assets. peste 
; ; November* 
This situation, however, does not Desemner? 
Provide an accurate index to the Total 


investment potential of the indus- 
try since earnings constitute the 
key consideration. Individual com- 
panies are adopting various meth- 
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Com- Total 

mercial Personal Militaryt Aircraft Value 
Neto sietecd 40 1,187 94 1,321 $21,368,326 
occanerah 48 1,204 101 1,353 23,446,078 
S miekix oe 50 1,969 135 2,154 29,600,042 
Ruling sa Pads 48 2,263 91 2,402 44,557,353 
artic vic 72 3,001 125 3,198 44,024,286 
Saaweaeiees 48 3,381 60 3,489 32,440,370 
Pee ee 25 3,363 64 3,452 20,855,884 
<p rea 25 4,658 107 4,790 22,403,502 
rig aie 38 4,002 139 4,179 36,966,488 
dé den ts0i8 27 4,473 168 4,668 31,950,578 
cine 45 4,300 100 4,445 38,250,000 
Tre 50 4,500 94 4,644 35,750,000 
oe Rides 516 38,301 1278 40,095 $381,612,907 


*_Estimated. 
j—Excludes pilotless aircraft, liaison planes and helicopters. 
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y AC Die Casting 


By Joseph Geschelin 


End view of one of the large Hanson-Van 
Winkle-Munning automatic plating units 
showing instrument panels in process. 


N addition to the well known line of instruments, 

spark plugs, filters, and other engine accessories 

for motor cars and trucks, the AC Spark Plug Div., 
General Motors Corp., has been noted as a leading pro- 
ducer of die castings of various types, contributing 
many advanced techniques to this art. 

With the resumption of civilian production, the die 
casting department has been able to put through a 
considerable volume of parts required for servicing the 
many cars of old vintage which carried on through the 
war years. Of general interest in the newly-converted 
die casting division is the manu- 
facture of several parts of large 
size and intricacy, requiring 
molds of uncommon size. Among 
these are two die-cast instru- 
ment panels and a long single 
bar radiator grille section. 

All zine die castings are made 
of high purity virgin alloy while 
the high luster’ electroplated 
finish is made to conform with 
the latest GM specifications. The 
parts described here have a total 
plated coating thickness of 
0.0015 in., comprising a bright 


One of the larger AC die casting 

machines, designed by AC engi- 

neers, is used for making instru- 
ment panel zinc die castings. 


copper coating about 0.001 in., a bright nickel coating 
of 0.0005 in., and a flash of chromium. 

The larger of the two instrument panels is approxi- 
mately 48 in. in length and features intricacy of pat- 
tern and formation as well as a combination of thick 
and thin sections. In the rough, these castings re- 
quire about 14 pounds of high purity zinc alloy. Since 
the panels dominate the eye appeal of the interior of 
the car, great care and skill were required in the de- 
sign of the molds to assure perfection of design detail. 
Similarly, these parts are given special treatment in 
polishing and plating to assure the desired quality of 
surface finish. 

The grille bar, mentioned above, is a curved forma- 
tion about 441% in. in length. 

It may be noted that the hydraulically-operated, 
large-capacity, die casting machines used here were 
designed and patented by AC experts and built to 
their specifications. Noteworthy feature of the die 
casting operation is the use of a simple water quench 
bath into which each of the large die castings is im- 
mersed immediately upon removing it from the mold, 
This simple but important operation is said to prevent 
warpage of the long, slender parts. 

From the die casting department, the panels ard 
grilles are routed to the press department where the 
flash is removed in a press operation. Then the parts 
enter the polishing room. Instrument panels are 
ground where necessary on individual stands, then are 
transported to a newly installed automatic polishing 
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yjand Plating Operations 




















machine for polishing the entire 
area in preparation for plating. 
No buffing is done after plating. 

The plating department has 


os been greatly augmented with 

oxi- new Hanson-Van Winkle-Munn- 

vate ing automatic plating machines, Hes 
ick including a high production 
re- heavy bright copper plating 

nee unit. Each of the tanks is 

. of served by the familiar automatic 

de- rise-and-fall conveyor system. 

ail. The sequence of operations 

in through the plating department 


| a is as follows: 
(Turn to page 100, please) 
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(Above) Perspective of the large 
special buffing machine built by 
AC for the automatic buffing 
of instrument panels, 


old. 
ent 


arid 
the 
rts 
are 
are 
ing 


(Below) Instrument panels, radi- 
ator grille bars, and other parts 
processed in the polishing de- 
partment are transported on this 
monorail conveyor system. 






(Above) This is the Vapor-Blast 
cabinet in the AC plating depart- 
ment. It is used for producing 
the satin finish on stamped glove 
compartment doors which are 
transported through the cabinet 
on the endless conveyor starting 
with the loading station at the 
left. 
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First National 
Aireratt Show 
ho ee Many Vw Developments 


EW airplanes, new heli- 
N copters, new engines, 

new motorized airport 
equipment and a wide assort- 
ment of new aircraft acces- 
sories assembled under one 
roof for the first time at the 
recent National Aircraft Show 
in the giant Fisher Bomber 
plant at Cleveland airport 
and gave the aviation industry, its suppliers and its 
consumers, and the public an unprecedented oppor- 
tunity to take stock of aviation’s present achievements 
and its enormous future potential. 

The show marked the first time that all branches 
of the aviation industry including aircraft manufac- 
turers, air transport, Army Air Forces, Navy, Marine 
Corps, engine accessory and supply manufacturers, 
and specialized educational and scientific organiza- 
tions had united in a national dramatization of their 
accomplishments and problems. Attractively styled 
new personal planes and helicopters obviously designed 
for customer appeal drew the largest crowds at the 
exposition, and resulted in a sizeable number of indi- 
vidual sales (most of them down payment orders for 
future delivery). 


Personal Planes 


A trip around the personal plane show quickly indi- 
cated that the trend toward all-metal construction is 


gaining rapidly. Five planes with fabric covered 
steel tubing construction and three all-metal fuselage 
planes with fabric covered wings were in the show 
while the other six planes were all-metal including 
wings. Two two-place fabric covered planes of the 
type which has heretofore constituted the bulk of 
American light plane production were shown: the 
Aeronca side-by-side Chief, and the familiar Piper 
J-3 Cub tandem trainer. On the basis of discussions 
at the show it may be predicted conservatively that, 
while a number of fabric covered planes will continue 
to be sold in 1947, the majority of personal planes 
marketed next year will have at least all-metal 
fuselages and that by 1948 virtually everything on 
the market, except minimum training planes, will be 
all-metal. 


Equally impressive is the trend toward four-place 
or family size planes. Only three manufacturers 
represented at the show did not exhibit anything 
larger than a two-place plane. There were six four- 

place planes and one 
three-place aircraft ex- 
hibited by six manufac- 
turers. Significantly, all 
four manufacturers who 
showed smaller planes, 
Aeronca, Piper, Cessna 
and Luscombe, have 
larger planes in the de- 
velopment stage, but not 
yet at the show stage. 


Most advanced engi- 
neering for performance 
and customer appeal was 
exhibited in two all- 
metal four-place planes: 
the Beech Bonanza 
Model 35 and the North 


Cutaway view of the CW-32, new cargo airplane an- 

nounced by Curtiss-Wright Corp. An automobile is 

shown as part of the cargo, which can be loaded 

through a large full cross-section opening at the 

rear of the cargo space provided through hinging of 
the entire tail of the fuselage. 
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American Navion. Mark- 
ed by its distinctive But- 
terfly or Vee tail de- 
signed to make two 
control surfaces do the 
work of three, the Beech 
plane, highest priced in 
its class ($7345), has 
the most complete equip- 
ment, the most attention 
to passenger comfort, the 
fastest cruising speed 
(175 mph at 10,000 ft), 
and one of the slowest 
landing speeds of four- 
place planes (46 mph). 
It is powered by a six- 
cylinder Continental en- 
gine (E-165) which de- 
livers 165 hp at 2050 
rpm. 

The Navion, a little lower priced ($6100), cruises 
a little slower (160 mph) and lands a little faster 
(about 50 mph), but has more capacity, and can be 
converted into a cargo carrier by removing the rear 
seats. It’s power plant is a six-cylinder 185 hp (at 
2300 rpm) Continental. Both have retractable tri- 
cycle landing gear, controllable pitch propellers and 
flaps. 

Shown for the first time was the Stinson Flying 
Station Wagon. Basically this is the same plane as the 
four-place Stinson Voyager 150, powered with a six- 
cylinder Franklin 150 hp engine which also was ex- 
hibited. However, the flying station wagon is equipped 
with quick removable rear seats which 
open up a sturdy wood lined cargo com- 
partment of 24 cu ft capacity, capable of 
hauling 600 Ib of cargo with the pilot 
or 500 lb with pilot and one passenger. 
Tiedown straps permit loading the com- 
partment up to the window level. Both Stinson models 
takeoff in 620 ft with full gross load of 2230 lb, climb 
at the rate of 650 fpm and have a cruising speed of 
125 mph. Noted for its ability to get in and out of 
small fields, the Stinson has bright immediate pros- 
pects for farm plane sales. 

Likewise aimed at the agricultural market was the 
Piper exhibit of a J-3 Cub Trainer (65 hp Continental 
powered) equipped with a practical lightweight crop- 
dusting machine, manufactured by A. W. Whitaker, 
Portland, Ore. The hopper holds a payload of 240-310 
lb of insecticide dust, and is equipped with an agi- 
tator driven by wind-generator power. It lays a strip 
of dust 40 ft wide on a field from the air. An attach- 
ment for dropping seeds or fertilizer from the air 
is also provided. The other Piper plane shown was 
the three-place Super Cruiser (100 hp Lycoming pow- 
fred) generally rated as providing the lowest cost air 


By 


December 15, 1946 


Alec Walker 





New spinproof two-control entry in the personal plane field, the two-place all- 
metal Aeronca Chum, attracted a large share of attention at the National Aircraft 
Show where it was publicly displayed for the first time. The plane, shown here in 
flight, is designed under license agreement from the same Weick patents under 
which the Ercoupe is built. Performance includes 118 mph top speed, 108 mph 
cruising speed, 49 mph landing speed, 610 fpm rate of climb, and 400 mile 
range. It carries two persons side-by-side with 60 lb of baggage. Powerplant is an 
85 hp Continental four-cylinder engine with fuel injection. Production is scheduled 
to start early next year. 


transportation per person of any plane now being 
marketed. The 1947 Cruiser is basically the same 
as those now in use, except for more attractive in- 
terior fittings. 

Most eye-catching among the smaller planes was 
the new all-metal simplified-control Aeronca Chum, 
the second postwar two-control plane without rudder 
pedals to go into production. Obviously designed for 
customer appeal, the Chum has a 42 in. wide cabin 
easily entered by wide auto-type doors, and seats two 
side-by-side with dual wheel controls. Powered with 
an 85 hp Continental engine with fuel injection, it 
has a 108 mph cruising speed and 400 mile range. 
The control system is 
licensed from Engineer- 
ing & Research Corp., 
builder of the Ercoupe 
which has already won 
wide customer accept- 
ance because of its easy to fly characteristics. The 
Ercoupe was on display just down the line from the 
Chum and its stable-mate the Aeronca Chief. 

Another show newcomer was the high-wing de luxe 
85 hp Continental-powered Luscombe two-place all- 
metal Silvaire, basically similar to the 65 hp Silvaire. 
Next to these in the line were the two-place Cessna 
Models 120 and 140, featuring the unique Cessna 
spring steel landing gear, and a pair of new design 
Edo floats. Similarity of the older Luscombe and 
newer Cessna designs was emphasized by their prox- 
imity. The spring steel gear and fabric wing cover- 
ing of the Cessna are the most obvious distinguishing 
characteristics from the Luscombe which has all- 
metal wing and more conventional fixed landing gear. 

The capacious four-place all-metal Republic Seabee 
amphibian, now priced at $6000, was another center 
of show attention. Powered with a 215 hp Franklin 
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engine, the Seabee is relatively slow, cruising at 103 
mph. But it makes up for this by its versatility in 
landing and taking off from either land or water, 
thereby greatly increasing its utility. 

The crimson and cream four-place Bellanca Cruisair 
Sr, low-wing, retractable-gear plane of fabric covered 
steel tube construction, with wood construction wings 


Lightweight, streamlined power for the light plane 
is offered in the development of a new engine by 
th Cameron Aero Engine Corp. This engine is a 
four cylinder in-line type which can be mounted 
in an upright or inverted postion. Normal rated 
power is 125 bhp at 2500 rpm (sea level), with 
a 4.75 in. bore, 4.25 in. stroke, 301 cu in. dis. 
placement, and a compression ratio of 6.40 to 1. 
Total dry weight of the production model is less 
than 200 Ib. 


In this cutaway 
drawing is shown the 
new internal cooling 
design feature of the 
125 hp Cameron en- 
gine, which is said 
makes _ possible 
higher engine effi- 
ciency and contrib- 
utes to lower fuel 
consumption. The 
valves are mounted 
in opposite sides of 
the cylinder, and 
operate in opposed 
directions. The cool 
incoming charge 
from the intake 
passage impinges di- 
rectly on the exhaust 
valve, cooling the 
valve, and utilizing 
the valve heat to 
volatilize the fuel- 
air mixture. This 
feature permits the 
safe use of a high 
compression ratio 
with lower octane 
gasolines. 


of very efficient design, is the fastest plane in its 
power class (150 hp Franklin) with a 150 mph cruis- 
ing speed. Yet, like the Bonanza, it has a slow land- 
ing speed. 


Helicopters 


Sikorsky engineers at the show regard the new all- 


Among planes on display in 
the personal plane section of 
the National Aircraft Show 
at Cleveland was this Cessna 
Model 140 two-place aircraft 
equipped with the new Edo 
Model 1650 floats. Each float 
is built in four component 
parts, each part easily re- 
placed by riveting. Designed 
for mass production, which 
has cut the manhours for the 
new floats in half compared 
to the old 1620 float, the 
Model 1650 is sold at $515 
less than its predecessor, a 
savings due to lower produc- 
tion cost. In spite of increased 
displacement the new instal- 
lation weighs 30 Ib. less than 
the 1620, thus providing ad- 
ditional payload. 
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metal rotor blades of the two-place 
5.52 helicopter, first announced in 
Cleveland, as something special. These 
blades make such a difference in total 
production costs that Sikorsky hopes 
to be able to make the S-52 in quanti- 
ties of 250 to 300 for about $15,000, 
the lowest price by about $10,000 that 
anybody has yet put on a helicopter. 
The leading edge of each blade is a 
single aluminum extrusion to which 
the remainder of the blade of sheet 
aluminum box construction is at- 
tached. Main rotor is 30 ft in diam, 
while the anti-torque rotor at tail is 5 
ftin diam and is made of stainless 
steel, helium arc welded, with rein- 
forcing rib in each of the hollow 
blades. Powered with a 178 hp Frank- 
lin engine, the S-52 has a useful load 
of 650 lb, although it weighs only 
1100 lb empty and fully equipped is 
said to be the lightest weight helicop- 
ter yet built. It is designed to cruise 
at 90 mph at 75 per cent power, with 
top speed of 105 mph and to carry a 
924 Ib payload for 250 miles. Six additional S-52s are 
now under construction. Hovering ceiling varies from 
6000 to 9100 ft depending on load while service ceil- 
ing is 16,000 ft. The all-metal rotor blades have been 
subjected to over 400 hr of tests including flight tests. 
Exhibited along with the new Sikorsky was the 
larger four-place commercial Sikorsky Model S-51, 
developed from the military R-6 helicopter. Bell Air- 
craft Corp. exhibited for the first time publicly the 
Model 42 helicopter carrying five persons and bag- 
gage, and the production version of the two-place 
Model 47 helicopter, which the manufacturer is now 
producing in an initial quantity of 500 and which 





The new six-cylinder flat liquid-cooled Jacobs aircraft en- 
gine. Rated power is 165 hp at 2400 rpm (sea level), with 
a 4.375 in. bore, 4.00:in. stroke, 361 cu in. displacement, 
and a compression ratio of 6.5 to 1. Average dry weight 
of the engine, without generator or starter, is 345 lb. It is 
equipped with a fuel injection system. 
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New two-place Sikorsky S 52 helicopter shown for the first time 

at the National Aircraft Show at Cleveland. The S-52 is the first 

helicopter with all-metal blades as standard equipment, and has 

a useful load capacity of 650 lb. It is designed for military liaison 
and patrol as well as a wide variety of civilian uses. 


was the first helicopter to be licensed commercially by 
CAA. Meanwhile Bell announced at the show that 
it had closed sales involving about 40 helicopters and 
costing about $1,000,000, including three sales to a 
Swedish firm, nine to a west coast crop-dusting firm 
and two to a Canadian mining survey organization. 

Three Bell 47 helicopters, a Sikorsky 8-51, and some 
military Sikorsky models were used for flight demon- 
strations at the show. A Bell 47 helicopter carried 
airmail from the show to the roof of the downtown 
Cleveland postoffice. 

Third company represented among the helicopter 
makers, Firestone Aircraft Co., (formerly G & A Air- 
craft) exhibited the two-place GA-45 com- 
mercial helicopter previously shown at the 
National Air Races in September. The GA- 
45 is a commercial version of the XR-9B heli- 
copter built by G & A for the AAF. 


Transport Aircraft 


A full scale wooden model of the Martin 
202 transport with luxurious seats was one 
of the most popular exhibits in the transport 
section, offering a resting place for weary 
show visitors. (The 202 flew for the first 
time, at the Martin plant at Baltimore, dur- 
ing the latter part of the show.) 

Boeing exhibited two full-size metal sec- 
tions of the double deck Stratocruiser, show- 
ing a replica of the 14 seat lower deck lounge 
and a 12 ft berth section of the main deck 
cabin with bunks made up. The company 
also showed scale cutaway models of the 
four engine 80 passenger Stratocruiser and 
the 20 passenger twin engine Model 417 local 
service transport. 

Scale models of the Douglas DC-6, the 
Lockheed Constellation, and the Republic 
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First photograph of the Navy’s new jet-propelled fighter, the Chance Vought XF6U-1. 
Powered by a Westinghouse unit of new design, the plane is built for carrier and land 
operations, taking off from a carrier flight deck with the aid of a catapult and from a 
landing field with normal jet power. It is constructed of Metalite, a new material de- 
veloped by Chance Vought, consisting of two thin sheets of high strength aluminum 
alloy bonded to a core of balsa wood. Metalite is expected to fill the need for an abso- 
lutely smooth finish which will hold up under all conditions of flight loading. The 
XF6U-1 is 11 ft 9 in. high, 32 ft 10 in. long, and has a wing span of 30 ft 2 in. 


Rainbow were exhibited by their manufacturers, 
while Consolidated-Vultee showed huge photo murals 
of its Model 240 twin engined airliner, highly competi- 
tive with the Martin 202, in a Sky Lounge where 
seven world globes of diminishing size illustrated how 
augmented speed of transportation has shrunk the 
size of the world from the 5 mph 
speed of the covered wagon to the 
300 mph cruising speed of the Con- 
vair 240 airliner. 

The “flying boxcar” Fairchild C-82 
designed and built for the AAF, but 
also intended as a commercial cargo 
plane, was shown in full size in the 
AAF exhibit. 

Curtiss-Wright Corp. used the 
show as a springboard for announce- 
ment of a new four engined cargo 
transport, the CW-32, to be built at 
the Columbus C-W plant. Designed to 
carry 25,000 lb 1500 miles or 20,000 
Ib 2500 miles without a fueling stop, 
the airplane is expected to operate at 
direct cost of less than 5 cents per 
ton-mile, making it directly competi- 
tive with fast ground service but 
much faster (estimated cruising 
speed: 270 mph at 25,000 ft). Auto- 
matic temperature control, truck 
bed-level loading, an optional tail 
door arrangement which raises the 
entire aft end of the fuselage to open 
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a huge loading opening are other features. Power 

plants for the new cargo plane are four 1525 hp 

Wright R-1820 Cyclones with turbo superchargers, 

developments of engines used on the Boeing B-17 Fly- 

ing Fortress during World War II. Curtiss electric 
(Turn to page 90, please) 


Here is a rear view of the new eight cylinder 320 hp Lycoming 

engine. This is an air-cooled, horizontally opposed engine weigh- 

ing 610 lb. It has a 4.875 in. bore, 3.875 in. stroke, 578 cu in. 

displacement, compression ratio of 7.50 to 1, and develops its 
rated power of 320 hp at 3000 rpm (sea level). 
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‘Observations © 


by Joseph Geschelin 


Natural Rubber 
Supply Booms 


A CCORDING to a 


recent statement by the Civilian Pro- 
duction Administration, we are assured 
of at least 220,000 long tons of natural 
rubber in the first quarter of 1947. It 
will permit the use of natural rubber 
in truck tires to any desired percent- 
age. But the most salutary effect is 
the release of 67 per cent natural rub- 
ber passenger car tires of 7.00 in. cross- 
section and larger. That’s where the 
improvement will be most welcome. In 
addition, this supply will permit 23 per 
cent natural rubber in smaller tires. 
These developments shortly will tend to 
draw a sharper line between synthetic 
rubber and natural rubber for me- 
chanical applications in motor vehicles. 
For some time in the past, synthetics 
have been used exclusively for lack of 
natural rubber. From now on, syn- 
thetics must seek those applications in 
which they excel in physical and chemi- 
cal properties. This economic shift 
will be interesting to observe. 


Labor 
Incentives 


I... season as in 


other times of stress plans are being 
proposed for wage incentives in the 
hope of bettering relations with the 
workers. It’s a complex problem and 
among other things it is important to 
evaluate any plan with respect to its 
application to a specific problem. Main 
trouble is that any plan designed to 
give the worker a larger share of earn- 
ings is fine when we have prosperity. 
How the workers will react to the re- 
verse process—reduction in income 
when the going is tough, is a question 
that remains to be answered. In this 
connection we might pass along the 
gist of a plan that has worked for some 
time in a screw machine plant employ- 
ing about 100 workers. In addition to 
paying a base rate at least as high as 
any in the same area, this plant has 
Piece work rates which compensate the 
worker directly in proportion to his 
cutput. Over and above this, the com- 
Pany has agreed to set aside a definite 
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percentage of its net earnings to be 
distributed monthly on a_ pro-rata 
basis. The system has yielded excel- 
lent returns and has won the coopera- 
tion of the men in the shop. But how 
it will work when the going is tough is 
something the management does not 
know. 


Mechanical 
Brain Child 


LTHOUGH many 
of us may look at the equipment made 
by International Business Machines as 
bookkeeping devices, one of its repre- 
sentatives told the audience at the re- 
cent meeting of the ASBE something 
of the remarkable things being done by 
IBM machines. Their use as a mechan- 
ical brain is generally known. What 
is not widely publicized, however, is 
that IBM has built machines to handle 
problems of stress analysis, wind tun- 
nel calculations, solution of problems 
of centers of gravity, and the like. 
Machines now provide answers in a 
matter of hours for mathematical prob- 
lems of insuperable complexity. 


Shortage vs 
Substitutions 


2. the war 


everyone had a dose of shortages and 
substitutions. After four years or 
more of substitutes for substitutes, the 
end of the war was hailed with relief. 
Now after a year of peacetime opera- 
tion we find the same process still going 
on. In the case of one product recently 
we were told that the manufacturer has 
not yet produced one piece made to the 
specifications established by engineer- 
ing. It is still made with substitute 
materials. 


Mounting 
Synthetics 


a from the 


other problems concerned with the use 
of synthetic S-3 tires, we have noted 
recently that motor car plants have 
had to modify their tire mounting ma- 
chines to accommodate the synthetics. 
The general experience has been that 
these tires have less flexibility and re- 
quire more coaxing and more pressure 
to roll into place on the rims. 


Chip 
Conveyors 


\\ ITH increasing 


automaticity of machine shop lines, 
many plants are installing chip con- 
veyors of one type or another — on 
heavy metal removal lines—to remove 
chips as they are produced and trans- 
port them automatically to a central 
disposal station. One large plant is 
experimenting with a chip conveyor 
serving a large line of crankshaft 
lathes. This set-up is so unique they 
are unwilling to say much about it 
until the arrangement has proved out. 
One feature is that chips and cutting 
fluid are dumped into a trough-shaped 
conveyor, permitting the cutting fluid 
to drain off at a certain point. It is 
collected in a storage tank, filtered, then 
recirculated to the machines. 


Measures 
Dilution 


| \. IMPORTANT 


producer of electronic devices showed 
us a simple device recently developed 
for giving a direct reading of percent- 
age dilution of engine oil. The instru- 
ment is arranged with two reservoirs— 
one containing a standard reference 
sample of oil, the other, a sample from 
the crankcase. The two are compared 
as to viscosity by automatic means and 
percentage dilution is given directly 
on a graduated scale. Intended for in- 
stallation in airplanes, this device holds 
promise of making an excellent instru- 
ment for engine testing labs. 


Packard Reenters Marine Field 


Packard has started work on a $5 
million peacetime marine engine pro- 
gram. The program marks Packard’s 
re-entry into the pleasure and com- 
mercial boat engine field, from which 
the company withdrew in 1936. 

First shipments of the two new types 


of especially-built engines involved in 
the program probably will be made in 
January, 1947. One engine has six 
cylinders and 100 hp; the other, eight 
cylinders and 150 hp. 

Both engines have been tested in the 
laboratory and on the Great Lakes. 
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From a Vehicle Standpoint 


By R. B. Wuerfel, 
Chevrolet Transport Engineer 


The old style flat base rims were de- 
signed to take on too many size tires 
and too many permissible oversizes. 
They consequently penalized the small- 
est recommended tire for a particular 
rim, due to the weight of the rim, which 
had to take care of the largest permis- 
sible oversize tire, in some cases three 
sizes larger. For example, the 5.00S 


flat base rim was designed to take a 
9.00 tire as a maximum oversize. The 
original tire size for the 5.00S is a 7.50 
tire of eight plies, or as now called 8 
ply rating. This means that the 5.00S 
flat base rim was a Tire and Rim Asso- 


ciation standard for a 2000 Ib tire 
(7.50-17-8PR) to a 4375 lb tire (9,00-24. 
12PR), a spread of 23875 lb. 

For the 7.50 tire of 8PR, the advanceq 
wide rim program of the Tire and Rim 
Association calls for a 5.5 or a 6.0 rim, 






















adapt them. 


Truck and Bus Tire-Rim Combinations 


Advanced design rim standards for wide base rims to be used with 
designated tire sizes are listed in section 3 of this table. Adopted Nov. 1 by 
The Tire and Rim Association they were the subject of discussion at a wide 
base rim symposium sponsored in November by the SAE Metropolitan Sec- 
tion, the meeting in New York City being addressed by representatives of 
tire, rim and vehicle manufacturers, and a fleet operator. Abstracts of the 
papers are presented in this article. Sections 1 and 2 of the table give the 
conventional rim standards of The Tire and Rim Association. In section 4 
are the T & RA interim changeover rim sizes, which have the same widths 
as the advanced design rims, but are the standard rims with new rings to 




























































































































(1) 1940 Conventional (2) 1946 Conventional (3) Advanced (4) Interim 
Flat Base Rims Flat Base Rims Design Rims Changeover Rims 
Per Cent Per Cent Per Cent Per Cent 

Old Rim Rim Width Rim Width Rim Width Rim Width 

Tire Rim Desig- Tire |—————| Rim Tire Rim Tire Rim Tire |——-——— 

Size Size* nation | Width | Tire Width| Size* Width | Tire Width| Size* | Width | Tire Width} Size* Width | Tjre Width 

| e 

6.50 3.75P | (5’) 6.75 56 4.33R 6.95 62 5.0 7.25 69 5.00R 7.25 69 
7.00 4.33R (6’) | 7.30 59 5.00S 7.57 66 5.5 7.75 71 5.50S 7.75 71 
3.75P (5”) | 7.10 53 4.33R 7.30 59 5.0 7.57 66 5.00R 7.57 66 
7.50 5.00S (7”) | 8.00 63 5.00S 8.00 63 6.0 8.40 71 6.00S 8,40 71 
4.33R (6") 7.73 56 6.00T 8.40 71 5.5 8.20 67 5.508 8.20 67 
8.25 5.00S (7°) 8.60 58 6.00T 9.00 67 6.5 9.20 71 6.50T 9.20 71 
5.008 8.60 58 6.0 9.00 67 6.00S 9.00 67 
9.00 6.00T (8") 9.70 62 6.00T 9.70 62 7.0 10.10 69 7.00T 10.10 69 
5.008 (7’) 9.30 54 7.33V 10.25 71 6.5 9.90 66 6.50T 9.90 66 
10.00 7.33V | (9-10") 10.75 68 7.33V 10.75 68 7.5 10.82 69 7.50V 10.82 69 
6.00T (8") 10.20 59 7.0 10.62 66 7.00T 10.62 66 
11.00 7.33V (9-10") 11.20 65 8.37V 11.65 72 8.0 11.47 70 8.00V 11.47 70 
7.33V 11.20 65 7.5 11.27 67 7.50V 11.27 67 
12.00 8.37V | (11°) | 12.25 68 8.37V 12.25 68 8.5 12.30 69 8.50V 12.30 69 
7.38V | (9-10") 11.80 62 7.33V 11.80 62 8.0 12.10 66 8.00V 12.10 66 
13.00 8.37V | (11") | 13.15 64 8.37V 13.15 64 9.0 13.40 67 9.00V 13.40 67 
| | 8.5 | 13.20 64 8.50V | 13.20 64 
14.00 10.00W 14.75 68 10.00W | 14.75 68 10.0 14.75 68 10.00W | 14.75 68 
8.37V (11”) 14.10 59 8.37V 14.10 59 9.0 14.35 63 9.00V 14.35 63 




























* Bold type designates preferred rim; light face type designates alternate rim. 
design rim sizes (section 3), those in bold face are recommended for use in designing new vehicles. 
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Rims and Their Effect 
on i Design and Operation 


chevrolet uses the 6.0 advanced wide 
pase rim for 7.50-20-8PR through 8.25- 
-12PR tires or from a 2250 lb tire to 
, 3150 Ib tire, a spread of only 900 lb 
w only 38 per cent of the spread for 
the old flat base design. Consequently, 
ihe advanced rim design is such that it 
will safely carry the larger tire with 
the extra ply rating and still save on 
material thickness after providing for 
sificient overload factor of safety. This 
reduction in number of sizes of tires 
yr rim width, plus the removal of most 
of the stress from the flanges due to 
ompression bead fits on the five deg 
soping rim bead seats, permits a reduc- 
tion in rim section considerably below 
that found in the former Tire and Rim 
Association Rim standards. 

At the General Motors Proving 
Ground we have conducted flat run 
tests on front wheel to find out the com- 
parative stability and controllability of 
truck 8.25-20-10PR tires on the 20 x 
00S old style rims and on the 20 x 6.0 
advanced wide base rims. In each case 
the valve core was backed out far 
enough to simulate a slow leak result- 
ing from a puncture in the left front 
ha and the truck was driven on the 

track clockwise (one lap of track is 3.82 
miles) at 40 mph until and after the 
left front tire went flat. With the 
500S rim the truck could only be driven 
me-half mile after the tire went flat. 
The wheel began to wobble very badly 
just before the tire went completely flat 
and control became very poor. Results 
were unsatisfactory. 


With the 6.0 advanced wide rim the 
results were satisfactory. The same 
tuck was driven three miles (almost 
me lap of the track) at 40 mph, with 
the tire completely flat, through one 90 
deg right turn and one 180 deg right 
tun of the track, and just prior to en- 
tering third 90 deg right turn, the tire 
asing began to burn so truck was 
stopped. Remember, three miles com- 
pletely flat, and the truck control quite 
definitely good. 

Now to dwell briefly on possible truck 
itsign changes to accommodate wide 
tims. It may be necessary in some 
tases to bend the steering arms inward 
and to also shorten the tie rods for rim 
learances. We had to do this when we 
went from 5.00S to the 6.0 rims. The 
interference, which was present regard- 





less of the position of the front wheels, 
was between the rim edge radius of the 
fange and the tie rod ball stud nut. The 
ie rod ball stud fits into the lower end 
ifthe steering arm. In order to take 
‘are of limit stack and to allow for any 


December 15, 1946 


deflections, we increased the offset of 
the steering arms by 0.375 in. and 
shortened the tie rod a corresponding 
0.75 in. 

Then the steering geometry had to be 
investigated. The steering gear itself 
required no change. The steering ge- 
ometry was changed to the extent that 
the inner front wheel turned more 
sharply in relation to the outer wheel 
than before. This means that on a real 
long wheelbase job the wheels would 
tend to toe out n.ore in relation to each 
other when making a turn. For our dif- 
ferent wheelbases we were able to get 
a happy compromise which worked out 
favorably. 

Wide rims may extend over the brake 
flange plate and cut off the air circula- 
tion where the rear brake drums are 
very large in relation to the rim di- 
ameter, thus causing excessive heating 
of the brakes. This may necessitate 
moving some brake assemblies inward 
to accommodate and as close to the rear 
springs as possible. In some cases 
similar design changes may have to be 
made on the front end. 

For the larger trucks using tires 
10.00 and larger, there is a problem of 
keeping within the 96 in. overall allow- 
able width since the larger tires require 
greater dual spacings and the wider 
rims also increase the tire section 
widths, 

One truck company finds that on its 
larger size trucks where they use 12.00- 
20 tires, it cannot immediately go to 
either the Tire and Rim Association 
permissible 8.0 rim or the recommended 
8.5 rim but must retain the old standard 
7.33V rim which was the permissible 
size (8.37V recommended rim). By go- 
ing to the advanced 8.0, the dual spac- 
ing would have to be increased 0.9 in. 
This would mean in their case that the 
96 in. width limit would be exceeded. 

Another truck company found that it 
could not go to 7.0 or even 6.5 advanced 
rims for 9.00 tires because of similar 
interference with a rim wider than 6.0. 
The 6.0 could not be used on account of 
being limited in design and section to 
8.25 tire and consequently not being 
strong enough for a 9.00 tire. There- 
fore, this company is considering the 
6.00T design for this size tire, rather 
than make major axle changes, among 
which would be a wider tread. It would 
require a redesigned front axle. So far, 
this company believes this redesign of 
front axle to be unwarranted inasmuch 
as the 9.00 tire size is merely an added 
maximum option. The smaller the 
truck the less liability for design 


changes to accommodate wide base rims 
for the correct tire sizes involved. 

The wide base rims may allow for 
simplification of tire valves in that 
single bend valves may be used ad- 
vantageously instead of the double bend 
valves. Some cases may require that 
the first bend be 90 deg in place of 86 
deg, especially where the rear brake 
drums are large in relation to the wheel 
s$1Ze. 

The advantages of wider rims, we 
believe, outnumber the design changes 
which may be required to accommodate 
the advanced wide base rims. 


Tire Performance 


By G. M. Sprowls, Manager, 
Highway Transportation Dept., 
Goodyear Tire and Rubber Co. 

But what is the reason for an in- 
crease in “rim width ratio” or wide base 
rims? The answer is improved tire 
performance. The major advantages 
from a tire viewpoint for wide base 
rims as compared to rim width ratios 
which have been considered standard 
for the last several years may be sum- 
marized as follows: 

1. Tire mileage due to tread wear 
alone is improved on the average 15 
per cent. Cases have been reported of 
improvement up to 30 per cent. 

2. Lower temperature, especially im- 
portant in the critical temperature area 
for the tire—up to 50 F, depending on 
severity of service. 

3. Less blowouts and carcass fail- 
ures. 

4, Greater tread flatness. 

5. Improved vehicle performance due 
to greater stability. 

6. Reduced operating costs. 

Over-the-road buses have probably 
had more experience with wide base 
rims than any other type of service 
using one model of vehicle and engaged 
in similar service. Loads are more uni- 
form than in most other services. The 
results from tires used on wide base 
rims on over-the-road buses are fur- 
ther enhanced by the fact that accurate 
tire mileage records are kept. There 
have been many thousands of 11.00-19 
tires used in long-distance bus service 
on 8.37 rims where the tire previously 
used had been the 12.00-18 on the 7.33 
rim. The results obtained on the 8.37 
rims compared to those on the 7.33 
rims have been outstandingly good. 
The 11.00 tire on the wider rim actually 
gave more miles than the larger 12.00 
tire did on the smaller rim. Credit for 
part of this improvement, however, 

(Turn to page 102, please) 
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Part Four 


Pistons, Rings, Valves, Looking 


and Burning Lean Mixtures 


Part IV concludes this article. Parts I, II and III 
were published in the Nov. 1, Nov. 15 and Dec. 1 
issues, respectively, -_ — and AVIATION Piston rings in the United States have been 
very good in the truck and passenger car field. 
Europeans claim we were not so good prewar 
on heavy duty rings but that we improved 
during the war. We have been obtaining re- 
sults by improved casting methods and by 
HE greatest factor in good piston and ring opera- metallurgical progress and machining. However, the 
[tion is the clearance of the piston in the bore. tension has been going up. From 1932 to 1940 the ten- 
The piston of the future must be fitted with sion has gone up from 8 to 18 lb and when wear sets in 
much less clearance than in the past. By clearance we we put in spring back rings for more tension. This is 
mean all around the piston, not only the cross-head to hold compression and eliminate blow-by in bad 
area. This applies to iron as well as aluminum. The bores. An interesting point is that a 3/32 face ring 
present American piston is a straight oval having will give better blow-by characteristics with a very 
greater clearance at the sides than at bearing surface. much higher critical period that the 4% ring. The 3/32 
The usual source of trouble has been mechanical and ring is usually made with much lower tension than 
heat distortion along the pin requiring excessive the 44 ring. Therefore, we reason that high tension 
clearance. Sometimes this is provided for by special or wall pressure is not the answer. We need rings 
milling operation under the pin. However, quite often that will maintain a uniform tension on the cylinder 
this excessive clearance will extend to the bottom of wall under conditions of heat and pressure that will 
the skirt at each side. not cold or hot scuff. This may be an entirely different 
Pistons are already in use that minimize the mechan- ring than we have seen before. If we can get better 
ical distortion of the pin load. This is good. How- operation and service with less friction, from rings 
ever, we must consider that the rings above the pin that have uniform pressure on the cylinder wall under 
operate in the bore area of rapid deterioration due conditions of heat and pressure we have advanced. 
to corrosion and that the rings lose effec- 
tiveness as rapidly as the cylinder bore Valves 
corrodes at the top. The lower edge of the Engine valves are period- 
skirt operates in that part of the cylinder B AJ A l ex Ta u b, ically troublesome. The 
wall which shows minimum corrosion. A Alex Taub Associates chemical constituents of com- 
ring at this point does more good than at bustion have alternately de- 
any other point in oil control over miles stroyed exhaust valves and 
of service. To avoid the extra ring the British de- intake valves. Work is going on to determine what 
veloped their piston shape so that it was a tapered the injurious elements are and how to keep them out 
oval. The skirt open end was round and the major of the gas. Unfortunately, gas varies, not only 
ovality was immediately below the ring belt. This throughout the world but throughout the United 
simplifies piston fitting since with a split skirt the States. 
pistons were fitted with a light drag fit. The tapered The American car driver is going on a traveling 
ovality was simple to produce. The cam is designed spree and the better the cars the farther he will go 
for desired shape below the ring belt. The tail stock afield and will find himself frequently in the areas of 
of the grinder was offset to give a full round at the poor fuel quality control. Hence, whether we like it 
open skirt. Such a piston with three rings is equal or not, we must make the engine parts of such mate- 
to straight oval pistons with four rings. rials or develop our valve cooling to a point where 
the wild noncombustibles will not sit on the valves. 
Of course, it is confusing when a given element is 
Progress is being made both here and abroad on choosy as to temperature and ignores the exhaust 
design for aluminum pistons that can be fitted with valves and likes the intake valves. We surely can't 
from .0005 to .001 in. clearance with a three in. bore. afford to make the intake valves hotter, we should 
One English piston maker binds the piston with steel lose anti-knock ability soon. For many years we 
wire of about .040 in. dia. In America we shall see have carboned up the back side of the intake valves 
this control cast into the piston. A tapered oval close but outside of interfering with gas flow it did m0 
fitting aluminum piston would set new marks for apparent harm. This same condition prevailed in the 
durability and for oil consumption. quench zone of the combustion chamber, which is the 
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FOP WAL & Future Antomobile Engines 


eolest area in the chamber. Perhaps we are on the 
threshold of some valuable improvements, if we can 
lick the collection of tars, gums, residues, and carbon 
that stick to the intake valve we shall probably de- 
gease the general carbonization of the engine. 

Truck engines are beginning to use sodium-cooled 
valves for the exhaust. This will bring up the number 
of such valves produced and bring down the cost. 
Lower cost, sodium- 
cooled valves are avail- 
able now, however, not 
low cost enough to in- 


stems. They said the American valves go too far. 
The fact of the matter is, that the American hollow 
head sodium-cooled valve was, and still is, the best 
valve in the world. 

We made our own valves. We machined out head 
and stem, put in the sodium and welded with stellite 
wire a one inch diameter plug. We did it in water and 
it worked. We never burned anybody, we did not 
“blow up the works,” 
and we had no fires. 
That was a cheap so- 
dium-cooled valve which 
















































































terest the passeuger required less than a 
car field. In England, tenth of the operations 
during the early stages —, and about one-third of 
of the war, they found the material used at 
themselves between the ™ Y 4 that time. 

devil and Hitler. The 2 / MISS romrh We have hopes that 
exhaust valve stems / | just as Bill Knudsen 
were increased before - sas ‘ oInT reduced the price of 
the war a sixteenth in ~ F i 7 FULL LINE silchrome valves to one- 
diameter and _ this “ ] } a a IDEAL third of their original 
ioubled the life of the w| ff DOTTED LINE | cost, present valve 
seat. However, during = / COMMON CONDITION manufacturers will re- 
the war, this change 2 Y duce the hollow. so- 
was blamed for valve fd dium-cooled valve to a 
erosion with war time LEANER = point that it will be in 
fuels. POUNDS OF FUEL PER HOUR line for passenger cars. 
In spite of this, in OR MIXTURE RATIO 

the future we will all Lean Mixtures 

be using hollow stem Our ability to burn 





exhaust valves with the 


Fig. 10—Part throttle fuel curves showing miles 


lean mixtures is sty- 


stem nearly half the per gallon for different air-fuel mixture ratios mied until our ability 


diameter of the head. 

Whether some manu- 

facturers will then step 

up to filling the hollow with sodium remains to de- 
velop. 

In Europe during 1940 and the battle of England, 
this author was given an assignment of producing 
the 400 hp Churchill tank engine in 60 days. We felt 
we had to have sodium-cooled exhaust valves. We 
Were told that we could not have them. Beaverbrook 
had preempted all facilities for the air service. 

We were told by all our British friends that we 
would have to get along without them. The methods 
of manufacture had been detailed by Rolls-Royce, and 
those gentlemen fussed so much, that the processes 
belonged with Alice in Wonderland. They had all 
manufacturers of this valve scared stiff. Never was 
© much done to a valve for so few valves per day. 
Yet at that time the Rolls people were only filling the 
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to supply uniform lean 
mixtures is established. 
Ability to burn lean 
mixtures quite definitely controls our hope of real 
economy in so far as the engine is concerned. 
American carburetor men over the past years have 
developed a technique for handling lean mixtures. 
However, this art was developed to cover flat spots 
or lean spots. We have known for years that ignition 
tuning was necessary for good carburetion. This 
tuning was a simple method of improving the ability 
to burn lean mixtures. Low voltage at the spark plugs 
and lean mixture are a sad combination. In the past, 
missing, unless an obvious break was found in the 
electrical system, was blamed on carburetion simply 
because the miss cleared off when the mixture was 
enriched. 
We can give tank mileage by reducing the weight 
of the car and with it the cubic feet per car mile. 
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However, for the future, we must burn leaner mix- 
tures in the part throttle range. 19 to 20 to 1 is 
the part throttle mixture ratio which will be used. 
We use the positive here because this mixture ratio 
was used in production cars in 1938 and 1939 with 
very satisfactory results. Perhaps American engineers 
will go further and do better. If so, it will be because 
of attention to the principles as outlined in the dis- 
cussion that follows: 

We must first accept the premise that any element, 
be it design or a condition, which serves to interfere 
with uniformity of the mixture in the combustion 
chamber or the voltage to ignite this mixture, must 
be corrected by the en- 
gine man, not the car- 
buretor man. 


hence good enough for every other country. Our firm, 
being a division of General Motors, had the equip- 
ment and knowledge of American practice. Hence we 
made the changes ourselves and our products were 
the only cars and trucks that started at zero F. Then 
war came and all carburetors were standardized over. 
night by the Army, and out of the window went our 
improvements. That winter, 1939-40, was the coldest 
in 55 years and since the British War Department 
had changed everybody’s oil to an SAE 60 equivalent 
we had a major tragedy. There was one period of 
three days when not a truck or tank in the British 
Isle could move. In view of our prior bitter protests, 

our firm was given 

three weeks to produce 

corrected calibrations 





The engine man cor- 
rects for the future by 
design whereas. the 


for everyone, that 
would permit starting 





carburetor man - 





at zero F. 
We blindly followed 
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500 1000 1500 20002500 3000 3500 4000 behind them. 
ENGINE SPEED R.P.M. We have doffed our 


hat in due respect to 
the American carbu- 








left in the combustion 


: Fig. 11—C i kad dt wee 
chamber and the abil- 7 pat an ~ agente yoo pve «naa objectively. We feel 


ity of the engine to 
burn lean mixtures 
throughout the range. 
It must meter an idling mixture ratio that is relatively 
rich, which must not bleed back and must cut off 
without leaving a flat spot, rich enough for a tight 
engine and lean enough for a loosened up engine. We 
must have a super-rich mixture for acceleration at 
part throttle and a still richer one for full throttle 
acceleration, and last but certainly not least, a 
definitely calibrated starting mixture ratio that will 
burn at the coldest prevailing air temperature. 

Perhaps this is a good place to record and pay our 
respect to the American carburetor man. By 1934 any 
American car would start at any temperature, hot or 
cold. This did not prevail in any other country. In 
1938, this author made an appeal in Paris to the 
group of men who controlled carburetor design all 
over Europe including the U.K. We asked that we 
be given carburetors which would permit starting at 
zero F. 

It was denied, on the basis that the present 
European carburetor was good enough for France 
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retor. Let us treat it 


that we cannot advance 

in carburetion until we 

strip from our present 
day carburetors all the embroidery and appliances 
that have been added during the past twenty years, 
which may now be having a free ride. 

Too much of the past is still with us, too many 
cures overlapping each other due to the cycles of 
troubles we have passed through. Never is anything 
taken off, always something is added. The carburetors 
are far too heavy and complicated for their job. It 
is amazing how much there is in a carburetor and 
how relatively little we pay for it. American carbu- 
retors are ideal for function compared to European 
carburetors, yet, we feel that we should ask for more. 
For instance, the idle mechanism is an extension of 
the part throttle system and in many cases bleeds 
back making trouble,‘at least adding a variable. 

The idle system should be a separate system not 
dependent on manufacturing variations and _ stable 
enough to permit no adjustment and capable of being 
factory set without upsetting of the lower end of the 

(Turn to page 58, please) 


AUTOMOTIVE and AVIATION INDUSTRIES 





firm, 
juip- 
@ We 
Were 
Then 
over- 
; our 
Idest 
ment 
alent 
id of 
‘itish 
‘ests, 
yiven 
duce 
‘tions 
that 
rting 


lowed 
arbu- 
‘ation 
mix- 
iginal 
1 for 
yall 
} @u- 
quan- 
arctic 
ration 
O we 
hanks 
rican 
meri- 
> men 


d our 
act to 
‘arbu- 
eat it 

feel 
vance 
til we 
resent 
ances 
years, 


many 
es of 
thing 
retors 
b. It 
r and 
-arbu- 
opean 
more. 
ion of 
bleeds 


n not 
stable 
being 
of the 


JSTRIES 

















ANEW development in automatic multi- 

spot resistance welding, the Prog- 
ress-O-Matic, has been placed on the 
market by the Progressive Welder Co., 


3050 E. Outer Drive, Detroit 12, Mich. 
This machine is an air driven unit for 
controlling the sequence of welding op- 
erations, including the application of 
welding pressure to timing of welds, 
and controlling the amount of welding 
current heat for each gun. 

The combination of the various fea- 
tures of the Progress-O-Matic unit, the 
manufacturer states, makes possible an 
extremely rapid cycling from gun to 
gun, together with accurate control for 
each gun to obtain the ideal welding 
conditions for that gun. Welding rates 
can be made up to 50 per cent higher 
than those possible with other auto- 
matic welders, it is claimed. 

In the machine itself, individual guns 
are attached or removed with a single 
cap screw. Each gun has two cylin- 
ders: one to apply the welding pres- 
sure; the other to close the welding cir- 
cuit. All welding pressure cylinders 
are interconnected so that all electrodes 
are brought into contact with the work 
and welding pressure is immediately 
applied to all guns before the first gun 
welds. The piston in the circuit-clos- 
ing cylinder has a short travel, only 
enough to contact the bus bar immedi- 
ately above the gun. The circuit for 
each gun is closed separately just be- 
fore the welding current is applied, and 
when it has completed its weld the cir- 
cuit is again opened automatically. The 
lower electrode is formed by a single 
Water cooled bus bar for all welding 
guns. 


December 15, 1946 


The Progress- 

O-Matic automatic 

multi-spot resistance 
welder. 


A SINGLE action hydraulic press of 

1500 tons capacity has been added 
to the line made by the E. W. Bliss Co., 
450 Amsterdam St., Detroit, Mich. 
Equipped with a 12 in. ram stroke and 
a hydraulic drawing cushion stroke of 
6 in., it can be used to produce blanked, 
stamped, formed, pierced, trimmed, 


Single action hy- 
draulic press of 1500 
tons capacity 





drawn and embossed parts from sheet 
steel. Features include: rugged frame 
with fully shrunk tie-rods and keyed 
housings; positive drive of closing 
stroke; universal electric control, pro- 
viding for speed change and reversal; 
safety control for instant stopping at 
any point; convenient pressure adjust- 
ment; delayed action of the cushion re- 
turn, allowing slide to raise from work 
before the finished piece is stripped 
from the die. Reversal is effected auto- 
matically by either predetermind pres- 
sur or position of the slide. Height, 
installed, is about 183 in. above floor 
level. 


HE 20 MILLION volt electron Beta- 

tron, designed and built by Allis- 
Chalmers Mfg. Co., Milwaukee 1, Wis., 
has proved practical for the inspection 
of specimens of various alloys with a 
range in thickness betwees 4 and 18 in. 
Copper alloys may also be successfully 
inspected. Employing the most conserva- 
tive techniques, exposure time require- 
ments of 18 in. of steel are less than 
20 min, and laboratory experiments 
have shown excellent results with high 
speed technique which yield satisfac- 
tory film in 6 min. The exposure time 
requirements for specimens ranging in 
total thickness from 6 to 14 in. is less 
than 15 min. The smaller focal spot of 


the Betatron makes possible a high 
order of definition of the radiograph. A 
sharp shadow is reproduced of these 
elements of the subject which are re- 
mote from the film and the interpreta- 
tion of the radiograph is made very 
(Turn to page 76, please) 


easy. 





years was the production of a flexible steel air- 
plane control cable having a coefficient of 
linear expansion practically the same as that of the 
aluminum alloy airframe. Technical information on 
this new cable has been closely guarded and the prod- 
uct itself limited to warplanes where control response 
had to be instantaneous even though operation was in 
temperatures which varied through a range from 
100 F or more down to as low as —70 F. 
A big problem encountered in designing airplane 
,control systems has been that of compensating the 
difference in the rate of contraction at low tempera- 
tures between the steel control cables and the alumi- 
num alloy frame of the plane. Steel wire is necessary 
to assure maximum tensile strength consistent with 
the space and weight available, yet a 3/16 in. 7x19 
carbon steel cable when tested through a temperature 
range of +50 F to —50 F has a thermal coefficient 
of 6.5 x 10-*. Aluminum alloy commonly used in air- 
frames, when tested over the same range, will contract 
nearly twice as much. Unless this difference is com- 
pensated, the greater contraction of the airframe as 
compared to the control system will cause the cables 
to sag slightly and the controls to become “sloppy,” 
with an attendant reduction in sensitivity. Loose 
controls may contribute to control surface “flutter.” 
An aluminum alloy airframe 70 ft long will con- 
tract approximately 34 in. more than a carbon steel 


QO: of the outstanding developments of the war 


Fig. 1—Load-Elongation curves for Equi- 
tract cable (3/16 in. 7x19); gage length 
—100 in.; load maintained at 60 per 
cent of breaking strength for 3 minutes. 
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Physical Properties of 


Steel 
Contro 


Cable 


With Nearly Same 
Expansion Rate as 


Aluminum Alloy 


By C. W. Meyers 


Assistant Manager, 
Wire Rope and Construction Materials Div., 
American Steel and Wire Company 


cable of the same length when passing through a 
temperature range from +70 F to —70 F, which 
is not unusual in the high altitude flying now so 
frequent. That much looseness in the main con- 
trol cables might easily have a serious effect. This 
would be accentuated as the airframe and control 
cables increased in length. The difficulties which 
the more rapid contraction of the airframe as com- 
pared to the cables imposes on the designers are 
increased when the plane must be designed to meet 
temperature variations of 150 deg F more, which 
is not unusual. 

Until recently, this condition had to be cor- 
rected by the use of compensating devices even 
though their weight and mechanical problems 
were complicating factors in the plane design. 
Various types have been used, including hydraulic 
systems, springs, tooth and ratchet arrangements, 
and other delicate and complicated mechanisms. 
All of these required frequent skilled servicing 
and attention, which was sometimes not available. 

The solution to this problem appeared to be the 
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selection of a steel composition having a 
efficient of expansion very nearly the 


Fig. 3—Warner life tests on 3/16 in. 7x19 cable. 





game aS that of the aluminum alloy air- 
frame. American Steel and Wire Co. 
was asked by several aircraft manufac- 
turers to undertake a search for some 
material that could be fabricated into 
control cables which would eliminate the 
contraction difficulties then existing. 
The requirements were that the cable 
must be such as to retain the strength 
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and other advantages of steel, but at the 
same time closely approach the rate of 
expansion and contraction of the alumi- 
num alloy airframe. Work began in 
1941 and a search of the literature disclosed that a 
steel analysis existed which had a coefficient of ex- 
pansion very similar to that of aluminum alloy. This 
saved a lot of metallurgical investigation. The prob- 
lm, however, proved to be that this steel, which is 
austenitic and therefore subject to accelerated work 
hardening, had not, up to that time, been found 
amenable to cold drawing into wire. After about two 


Fig. 2—Vibration Fatigue curves of 3/16 in. 7x19 cable 


Carbon Steel 
Cable 
840 lb 
4200 lb rated 
1.55 in. 


Alloy Cable 
Preload tension 700 Ib 
Breaking load 3500 Ib 
Sheave diameter: M_ 1.55 in. 


num alloy airframe of the plane and the control cable 
system. The alloy used for making this new steel 
wire has the following specification analysis: 


0.50 - 0.60 
4.50 - 5.50 
. 0,030 
. 0,030 


Various experiments on the steel itself 
and on 3/16 in. 7 x 19 cable made from it 
were conducted by North American Avia- 
tiontion at Inglewood, Calif.; Curtiss 
Wright Research Laboratory, Buffalo, 
N. Y.; Wright Field, Dayton, Ohio, and 
by American Steel and Wire Co. in its 
Vibration and Physical Laboratories. 
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years of intensive laboratory and plant development 
work, a process was perfected which solved the wire 
drawing and heat treatment problems involved, and 
sample aircraft control cables were fabricated early 
In 1944, 

This special steel wire is now being drawn in sizes 
tfanging from 0.007 in. to 0.054 in. diameter, which 
may be fabricated into all the types of aircraft control 
table normally used. These cables vary in construc- 
tion from single strands consisting of 7 wires to 7 
strands of 19 wires each, and range in size from 1,/32 
in. to 14 in. This airplane control cable is made pre- 
formed so as to avoid internal stress within the cable 
and eliminate the possibility of fraying or brooming 
ifa strand should be broken or the cable cut. The new 
tables were named Equi-Tract because of their prop- 
erty of “equalizing contraction” between the alumi- 
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Coefficient of Thermal Expansion 


The thermal coefficient values of linear 
expansion as determined by the several 
laboratories vary siightly, but are well 
within the range of accuracy that may be 
expected when the variable factors among 
the different samples such as length of 
lay, and temperature range, as well as 
general experimental error, are consid- 
ered. Values for the steel itself as de- 
termined by North American Aviation, 
Inc., on %-in. round specimens machined 
from a %-in. steel bar, show the follow- 

ing average: 10.1 x 10- in./in./°F. 
Tests on steel cable and 24S-T aluminum alloy show 
the following average linear coefficients: 


Thermal Coefficients, 
in./in./°F. 
Temperature —— ~ 
Rangein °F. 34¢ in. 7x 19 Equi-Tract 
+80 to +195 (b) 10.8 x 10—6 
+76 to —65 (b) 8.73 x 10-6 
+70 to +212 
+68 to —76 
+50 to —50 (d) 10.5 x 10-6 
References: (b) American Steel and Wire Co. Fatigue Laboratory. 
(c) Aluminum Co. of America. 
(d) Curtiss Wright Corp. Research Laboratory. 





3,6 in. 7 x 19 Carbon Steel 
(b) 8.1x 10-6 
(b) 5.6x 10-6 
(c) 12.2x 10-6 
(c) 11.9x 10-6 


(d) 6.5x 10-6 (c) 12.0x 10-6 


North American Aviation, Inc., has prepared the 
following comparison of coefficients of thermal linear 
(Turn to page 62, please) 
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Lear Rotary Actuator 


Built by Lear, Inc., Grand Rapids, 
Mich., the new model 182 rotary actua- 
tor is widely applicable to actuation of 
valves and precision control of aircraft 
and industrial instruments and ma- 
chines. Designed for maximum output 
at minimum weight and size, the com- 
plete unit has an overall length of ap- 
proximately 5 in., with worms, worm 
gears, and helical gears housed in a 
compact shell to make up the reduction 
gearing. A multiple non-reversing ro- 
tary limit switch may be incorporated 
for any number of positions up to 16. 
Multiple reversing rotary limit switches 
may be incorporated for any number of 
positions up to 8. Other features avail- 
able to meet specific applications are: 
variations in output shaft, overall gear 
reduction, motor power rating and 
availability with or without radio noise 
suppression, thermal protection, and 
position indicating transmitter. Weight 
range of the actuator varies from 1.25 
to 1.75 lb depending upon combination 
of features mentioned. Torque output 
rating, depending on combination of 
motor size and overall gear reduction, 
varies between 15 and 65 Ib-in. 

Among the applications for which the 
model 182 has been designed are: re- 


Lear model 182 rotary actuator 


mote positioning controls for air, fuel, 
and oil systems; remote positioning of 
trim tabs in aircraft; actuation of spe- 
cial locking devices; balanced or butter- 
fly type shutters; radio tuning; comput- 
ing and indexing machines. 


Mobile Refueler 
For Small Airports 


The development of a new small air- 
port refueler, the Buda Chore Boy, has 
been announced by the Buda Co., Har- 
vey, Ill. This is a self-powered ma- 
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Buda Chore Boy refueler for 


airports. 


neuverable unit, less than five ft in 
height, platform type truck with 250 
gal fuel tank, complete with functional 
equipment. The refueler will pump fuel 
or oil from the underground tank or 
drums into the refueler and transport 
under its own power to the plane for 
servicing. The complete unit is de- 
veloped for use by airports and major 
oil companies and is available as an oil 
dispenser or refueler. 

The Chore Boy Refueler weighs 2200 
lb without fuel. It is 133.5 in. long, 40 
in. wide, and 55.5 in. high. The chassis 
is equipped with specially constructed 
steel fuel tank and compartments. The 
frame is made of electrically welded 
steel and heavy gauge sheet metal en- 
gine housing. It is powered by a 7.7 hp 
air cooled, 4 cycle engine, and equipped 
with two brakes, a foot brake and an 
automatic brake which is applied auto- 
matically when the operator leaves seat. 

The front compartment, behind the 
driver’s seat, has doors on both sides 
and contains trays to accommodate 12 
qt of lubricating oil, pump control 
valves, and a place for installation of 
starter, generator and batteries. The 
rear compartment contains an 18 in. 
deep hose reel compartment installed 
at rear of tank, has double doors mount- 
ed on continuous hinge and equipped 
with flush type door lock. Equipment 
installed in compartment consists of: 
25 ft of 1 in. gasoline hose and coup- 
lings mounted on reel; 1.25 in. model 
X-31 Brodie meter with Brodimatic 
counter; 25 gal per min water sepa- 
rator; 1.5 in. model F Brodie strainer 
air eliminator; control levers for pump 
clutch. internal valve, and motor speed 
control. 


Shock Absorbing Strut 
For Retractable Gear 


A retractable main-wheel shock ab. 
sorbing strut in a tail-wheel landing 
gear combination for a 6.00 by 6 air. 
craft wheel, tire, and spot-type hy. 
draulic wheel brake on airplanes weigh- 
ing 1200 to 2500 lb gross, has been de. 
signed by Adel Precision Products 
Corp., 10777 Van Owen St., Burbank, 
Calif. 

Landing shocks are absorbed by the 
action of the strut in forcing hydraulic 
fluid through an orifice under pressure 
into a closed cylinder containing trap- 
ped air and a compression spring. As 
pressure applied to the air by the fluid 
and to the spring by the sliding strut 
increases, an opposing force is built up 
by compressing both. This force tends 
to react slowly in extending the strut 
as the applied load diminishes, and also 
supports a portion of the total static 
weight of the airplane at rest. The ex- 
cess energy produced by the landing 
loads is dissipated in heat generated by 
friction of the fluid being forced 
through the orifice. For airplanes of 
1700 lb, a maximum impact design load 
of 5200 lb results in a stroke of 3.87 in. 
A static load of 760 lb compresses the 
strut 1.93 in. 

With minor alterations 


the strut 


Shock absorbing strut for retract- 
able landing gear on small planes, 
6.00 by 6 tire 


could be used as the main wheel strut 
of a fixed or retractable tricycle type 
landing gear installation or, with a 
stronger spring, as the front wheel 
strut of a tricycle gear for airplanes 
within the weight range of 1200 to 2500 
lb. Weight of the complete strut with 
fluid but without wheel, tire, or brake, 
is 22.50 lb. 


Angle of Attack Indicator 


The angle of attack indicator, an- 
nounced by the Kollsman Instrument 


Division, Square D Co., Elmhurst, 
N. Y., gives a pilot information not pre- 
viously available by providing advance 
warning of “he stall-spin condition. This 
new flight instrument allows a pilot to 
observe the development of a stall in 
its early stages, and is particularly 
helpful in the landing approach. The 
instrument also indicates the flight con- 
€ .onin which an airplane will use the 
least fuel per mile flown, independently 
(Turn to page 96, please) 
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(Advertisement ) 


Inland Buys 


War Plant 





—Will Aid 


Housing Program 


Another move in the Inland expan- 
sion program has just been com- 
pleted with the purchase of a large 
government-owned blast furnace 
and coke plant adjoining Inland’s 


Indiana Harbor plant. 


This plant, including two blast 
furnaces, two batteries of coke 
ovens, a by-product plant and other 
auxiliary buildings and equipment, 
was built and operated by Inland 
for the government during the war. 
The reopening by Inland marks its 
first operation for pig iron produc- 


tion since shortly after VJ day. 


At present, this production has 
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been pledged to NHA to help re- 
lieve one of the nation’s biggest 
domestic problems . . . veterans’ 
housing. However, when the veter- 
ans are served, it will be available 


to pig iron consumers generally. 


This acquisition will not mean 
more steel today because there will 
be no immediate increase in steel 
finishing capacity. It will, however, 
serve as a base for increased steel 
production in the future. In the 
meantime you can be assured that 
Inland is producing as much steel 
as possible, and the same help- 
ful metallurgical and engineering 


service is always available. 


STEEL CO. 


38 South Dearborn Street, Chicago 3, Illinois 


Sales Offices: Detroit, Indianapolis, Kansas City, Milwaukee, New York, St. Paul, St. Louis 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 
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One Cylinder Engine 
Develops 4-Plus Horsepower 


Now in production by Ellinwood In- 
dustries, Los Angeles, Calif., is the 
“4-Plus,” an air-cooled, single cylinder 
gasoline engine developing 4 plus hp for 
use both as a power plant in farm and 
marine equipment, and as a separate 
unit for use in other fields. The engine 
has an integral half-speed drive which 
permits full hp output at one-half nor- 
mal crankshaft speed, and is said to de- 


4-plus hp engine 


liver 4-plus hp at altitudes up to 10,000 
ft above sea level. 

Specifications call for: pressure lubri- 
cation, oil bath type air filter, one in. 
diam drive shaft, forged aluminum con- 
necting rod, a 14.2 in. displacement, cast 
aluminum alloy cylinder head, and a 
cast aluminum piston with 2.625 in. 
bore and a 2.625 in. stroke. 


Switchboard Tachometer 


A. new switchboard tachometer Type 
40E having five heads and three speed 
ranges has been made available to in- 
dustry by the Metron Instrument Co., 
432 Lincoln St., Denver 9, Colo. This 
instrument has permanently mounted 
tachometer heads at five different ma- 
chines, wired to the central indicating 
unit by ordinary BX cable or conduit. 
There is a rotary selector switch on the 
indicating unit for selecting the ma- 
chine whose speed is to be measured. 
These machines may be remote from 
the location of the indicating unit. Op- 
erating power is obtained from 115v a-c 
power supply. Accuracy and calibra- 
tion are not affected by changes in line 
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voltage between 105-125v because of a 
built-in voltage stabilizer. The scale of 
this new tachometer shows three sepa- 
rate speed ranges between 1 and 50,000 
rpm full scale. A rotary selector switch 
is mounted on the panel of the indicat- 
ing unit for selecting the proper speed 
range. 

These instruments are available in 
either box type switchboard units for 
mounting on the front of a switchboard 
or wall, or in the flush switchboard 
type. The tachometer head is a simple 
reversing switch actuated in both direc- 
tions by means of a cam mechanism. 
The tachometer shaft is the only rotat- 
ing part in the mechanism. The re- 
versing switch alternately charges and 
discharges a condenser through a mil- 
liammeter causing it to deflect in di- 
rect proportion to the speed of rota- 
tion of the tachometer shaft. Most 
models operate at a torque of 1/30 oz-in. 
The accuracy of this tachometer is 99 
per cent. 


Pressure Spray Gun 
For Air and Water 


A new, lightweight air and water gun 
controlled by a finger-tip lever without 
valve adjustments has recently been in- 
troduced by Turco Products, Inc., 6135 
S. Central Avenue, Los Angeles 1, Calif. 
Designed for high-pressure rinsing and 
removal of loosened dirt and grease 
from inaccessible parts of equipment 
and machinery, this gun is particularly 


Multi-range, multi-head switchboard 
tachometer 
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Recently placed on the market by 
the Mechanical Products Corp., 168 — 
N. Ogden Ave., Chicago 7, Ill., is ~ 
the Hydro-matic self-sealing test 
plug for use in closing openings in 
tanks, boilers or other vessels re- 
quiring hydrostatic or pneumatic — 
internal pressure tests. These plugs 
are available for standard pipe 
openings in sizes from 0.5 to 2 in. 


suitable for use in metal finishing” 
plants, motor overhaul shops and all 
types of maintenance and repair units 
in the automotive and aircraft fields. If 


Air and water gun is controlled 
by finger-tip lever 


operates on regular air and water pres 
sures and connects to standard fittings. 
The gun fits in the hand of the operator, 
who depresses a single lever to produce 
automatically a high-pressure spray. 


Low-pressure Molding Resin 
Used in Making Plastics 


Plastic automobiles and boats are two 
of the future possibilities seen in a neW 
low-pressure molding resin developed by 
chemists of the Goodyear Research 
Laboratory, Akron, Ohio. Known 4 
GRM-2, the new resin is a derivative of 
a complex organic glycol, and lends it 

(Turn to page 66, please) 
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HANNIBAL’S FROZEN ASSET 


The Romans smugly thought the icy barrier of the Alps im- perfectly at ordinary temperatures, develop unsuspected 
passable. But Hannibal turned the paralyzing cold to his weakness. There is always danger of a parts failure 
advantage. He had water poured into the crevices of road- under such conditions. 


locking boulders. The expansion of the freezing water "made One way to assure good performance at low temperatures 


itle ones out of big ones” — and another road led to Rome. is to specify molybdenum steels. Good hardenability plus 
low temperature, which worked to Hannibal’s advantage, freedom from temper brittleness give them good low tem- 
a distinct disadvantage to operating machinery. Under perature impact strength. They are a precaution it pays not 
yw temperature conditions, some steels that may perform to ignore. Practical working data are available on request. 
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NEWS 1 


Sober reflection shows very little if 
any net gain for organized labor in 
1946 despite sharp increases in hourly 
wage rates. The strike wave, touched 
off by the UAW-CIO against General 
Motors last fall spread to other indus- 
tries, and despite vehement argument 
about no price increase being necessary, 
prices of all commodities, including 
automobiles, rose substantially over the 
year. Consequently, the much vaunted 
purchasing power of labor is no better 
off than before the strike wave started. 
Even though there were no crippling 
strikes in the assembly plants, with the 
exception of General Motors, the labor 
unrest which had been generated 
worked mischief with parts and ma- 
terial suppliers, so that production was 
erratic throughout the year. The re- 
sult was layoffs and short work weeks, 
with consequent lowering of income to 
workers. The apparent reaction of the 
UAW-CIO now is to demand more pay, 
disregarding the obvious lesson of the 
past. However, the union is moving 
with much more caution than it did last 
year, and has consistently refused to 
name the specific amount sought. An- 
other interesting development is the re- 
vival of demands for a social security 
fund, which would be paid for by the 
employer and provide for retirement 
benefits, and a health and accident fund 
also to be paid for by the employer. 
The opinion among labor observers is 
that union leaders are beginning to 
recognize the unpopular reaction to 
wage increases and are hoping to use 
the social security and health fund de- 
mands as alternatives to sizeable hourly 
rate increases and also as a means of 
wringing concessions. 


Cancellation of Die Orders 
Shows Change in G.M. Plans 


The decision of General Motors to 
cancel orders for dies for 1948 models 
of Chevrolet Pontiac, and Oldsmobile 
indicates a suddent shift in plans. A 
few weeks ago, it was planned to make 
minor changes in ’47 models and to 
bring out the really new models in the 
1948 line. However, it now is believed 
that the coal strike crisis, the unsettled 
economic outlook, and the general pros- 
pect for labor unrest and wage in- 
creases, coupled with the heavy demand 
for automobiles, convinced G. M. plan- 
ners that it will be best to concentrate 
on production of current models over 
the next year. Another possible answer 
may lie in the demands of pattern- 
makers, who are asking for an increase 
to $2.75 an hour and double time for 
overtime. Die costs now are estimated 
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Organized Labor Gained 
Little in 1946 Despite Sharp 
Increases in Wage Rates... 
Change in G.M. Outlook In- 
dicated by Cancellation of 
Orders for Dies . . . Finance 
Companies Ask Liberaliza- 
tion of Stringent Credit Reg- 
ulations . . . Ford and Pack- 
ard only Automobile Manu- 
facturers to Maintain Prices 
at Levels in Effect when OPA 
Controls were Removed .. . 
Kaiser - Frazer Interested in 
Small, Light Car. 


to be up about 150 per cent over pre- 
war. C. E. Wilson, G. M. president, 
stated that present dies will be used in- 
definitely. Tooling up for a new model 
is an expensive business and with the 
change in the G. M. time table extend- 
ing use of current dies by several 
months, tool amortization cost per ve- 
hicle can be greatly reduced. The de- 
cision undoubtedly is based on the 
assumption that heavy demand for the 
three cars affected will extend through 
next year. It also may include a pos- 
sible consideration that in the event of 
buyer resistance to high prices, selling 
prices could be reduced more easily 
than would be possible if the tooling 
costs for new models had to be amor- 
tized. Since the announcement spe- 
cifically ignored mention of dies for the 
1948 Buick and Cadillac and no com- 
ment has been forthcoming, it is not 
presently known whether these two 
lines will incorporate more new fea- 
tures in 1948 than the other three. 


Finance Companies Urge Easing 
Of Federal Credit Regulations 


Although cash purchases of automo- 
biles has been on an unusually high 
level so far this year, officials of large 
credit companies are predicting the 
the large scale installment buying of 
cars will return much sooner than many 
persons think. They have urged that 
present stringent regulations on credit 
buying be liberalized so that the mar- 
ket will be broadened by making it 
possible for lower income groups to 
meet the smaller down payments and 
monthly installments which would be 
allowed under longer term contracts. 
At present, Regulation W of the Fed- 
eral Reserve Board requires a down 
payment of one third and final payment 
in not more than 15 months. Finance 
company officials would like to see the 


of the 


ndustry 


down payment set at about 25 per cent 
with up to 24 months on the balance, 
About 10 per cent of the new cars now 
are being purchased on time payments, 
whereas before the war, more than 50 
per cent were financed through install. 
ment loans. 


Kaiser-Frazer Latest Company 
To Raise Automobile Prices 


With Kaiser-Frazer the latest auto- 
mobile manufacturer to announce a 
price increase, only Ford and Packard 
remain at price levels in effect when 
OPA controls were removed. The 
Kaiser Special now has a factory list 
price of $1739, up $94 from the previ- 
ous level. The Frazer has been in- 
creased $124 to a factory list price of 
$1919. Other companies to announce 
price increases recently are Nash, with 
an increase of $90 on the Ambassador 
line, Studebaker, with increases rang- 
ing from $32 to $64, and Chrysler Cor- 
poration, which raised prices on its four 
lines from $8 to $104. 


Court Fight Reveals Plans 
For Two-Stroke K-F Engine 


Reported interest by Kaiser-Frazer 
Corp. in a small, lightweight automo- 
bile was confirmed recently by charges 
filed by the company against a Les 
Angeles engineering firm. In a federal 
court action, K-F charged that the en- 
gineering company failed to design and 
produce a three-cylinder, two-stroke 
motor as provided in its contract. In- 
stead, a two-cylinder motor was offered 
K-F, and was rejected, the corporation 
asserts. In October, K-F announced it 
was - negotiating with the Fiat Co. of 
Rome, Italy, for cooperative production 
of a lightweight car to be sold in 
America. 


Frank R. Pierce Heads 
Dearborn Motors Corp. 


Frank R. Pierce, a former vice-presi- 
dent of General Motors, has become 
president of the Dearborn Motors Corp. 
the newly formed company which will 
distribute Ford tractors and farm im- 
plements. 

Ford Motor Co. has announced that 
the new corporation would succeed 
Harry Ferguson, Inc., as distributor for 
the Ford tractor and a new line of farm 
implements to be manufactured accord: 
ing to special engineering designs. _ 

Headquarters for the new corporation 
will be in Dearborn, Mich., and other 
officers and members of the executive 
staff will be announced at an early date. 
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A-C Welders 

Westinghouse Electric Corp.—Book- 
let B-3548, describes the company’s 
complete line of A-C Welders, giving 
construction details, electrical specifica- 
tions and application data. Detwiled 
information is given or the 500 and 400- 
ampere industrial welders, heavy wel- 
ders and general duty welders. Elec- 
trical specifications and performance 
data are presented in chart form for 
easy reference. The booklet is illus- 
trated with interior and exterior views 
of each model and close-up views of 
special features. General application 
information concerning recommended 
electrodes is also included. 
Flash-Butt Welding 

Sciaky Bros., Inc.—Bulletin 130-A 
describing Flash-Butt Welding Ma- 
chines. Information included is on 
characteristics of flash welds; specific 
advantages; design features; tables on 
capacities and characteristics. Specifi- 
eations of the BV1 and BMV1, BMV2, 
2A and 3 welders are included. The 
booklet is illustrated. 
Eye Protection 

Mine Safety Appliances Co. — 8- 
page bulletin on eye protection equip- 


ment. The various types of goggles 
manufactured by the company are 
described and _ illustrated, and the 


Speedframe, Fogpruf and Goggle clean- 
ing cabinet are also described and illus- 
trated. 


Tenite Injection Molding 

Tennessee Eastman Corp. — New 
booklet describes the Tenite Injection 
Molding process. It is illustrated with 
cross-section drawings of several oper- 
ations in general use in inspection 
molding and gives several examples of 
typical mold designs. 
Strenes Metal Castings 

The Advance Foundry Co.—8-page 
booklet showing photographic exhibits 
of Strenes Metal Castings. The text is 
brief and non-technical. 


Hydraulic Power Units 

Ex-Cell-O Corp.—New 16-page book- 
let, No. 45361, contains information, in- 
stallation drawings and application 
photographs of the three sizes of pack- 
age units for feeding and rotating cut- 
ting tools. General information is 
given on the use of these units in build- 
ing special-purpose production ma- 
chines. Specifications and feature de- 
tails of each unit is included, together 
with data on the new Ex-Cell-O Style 
20 Hydraulic Power Unit. 
Induction Furnaces 

Ajax Electrothermic Corp.—Bulletin 
12-A on converter type induction fur- 
naces, describes the 3 and 6-kw spark- 
gap converters. Advantages, principles 
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company connection and title. 


of operation, specifications and perform- 
ance data are covered. Melting furnaces 
and heating coils for use with these 
small converters are also described. 
Speedi-Matic Screw Machines 

The Monarch Machine Tool Co.—Bul- 
letin No. 1901 describes the company’s 
new Speedi-Matic high production hand 
operated screw machine. A page of 
specifications is included, and turret 
accessories are pictured and described. 
Remote Transmission Systems 

The Brown Instrument Co. — New 
catalog on its New-Matic Remote 
Transmission Systems. The catalog is 
well illustrated and has several sche- 
matic diagrams of typical applications. 
Operating features are fully explained 
and there is a comprehensive descrip- 
tion of the component parts which make 
up the system. A section is devoted to 
aceessories used in the systems. 





CALENDAR 


Conventions and Meetings 
SAE Annual Mtg. & Eng. Display, De- 


le a awd 6.4 000, mere hee ees os Jan. 6-10 
Natl. Assoc. of Eng. & Boat Mfrs. 
Motor Boat Show, New York City, 
Jan. 10-18 
Truck-Trailer Mfrs. Assoc. Annual Con- 
vention, Memphis, Tenn...... Jan. 13-14 
Natl. Materials Handling Exposition, 
I Gis aa La via nitenaid wea wee Jan. 14-17 
Veteran Motor Car Club of America An- 
tique Auto Show, Boston....... Jan. 24-29 
New York Aviation Show, Grand Centra] 
Palace, New York City........ Feb. 1-8 
Amer. Soc. for Testing Materials— 
(| lf a, Feb. 24-28 
Amer. Society for Metals, San Fran- 
cette ET ET OTT Pe Mar. 22-27 
Midwest Power Conference, Chicago, 


Mar. 31-Apr. 2 
Nat’l Assoc. Corrosion Engineers Na- 
tional Convention, Chicago...April 7-19 
Amer. Society for Testing Material, 
Annual Mtg., Atlantic City..June 16-29 


Charles W. Borg 


Charles W. Borg, 85, one of the 
founders of the Borg & Beck Co. which 
has since been expanded and combined 
with other automotive firms to form 
the Borg-Warner Co., died recently at 
Moline, Ill. 


1946 New Passenger Car Registrations* 


September and Nine Months Compared with 1941 





Per Cent of Total 





Nine Months Nine Months 
September August September —————----—_—___ ——~ —— = 
1946 1946 1941 1946 1941 1946 1941 
Ford.... 37,546 37,058 22,708 207 ,420 523,630 19.13 16.23 
Chevrolet. 43,292 38,412 20,236 167,905 769,149 15.48 23.84 
eT ee 25,296 24,625 20,526 148 , 387 394,073 13.68 12.21 
Dodge... 14,620 16,048 10,806 94,963 184,871 8.75 5.73 
Bui ; 18,918 14,012 5,927 62,292 266,362 5.74 8.25 
Pontiac 14,354 11,475 6,521 57,632 246,070 5.31 7.62 
ES ae 7,231 7,575 2,319 , 863 67,592 5.15 2.09 
ce ucres nove 8,578 6,788 5,238 48,851 62,065 4.50 1,92 
ree 7,230 7,940 5,770 46,365 126 , 096 4.27 3.91 
Oldsmobile.............. 12,605 8,375 4,129 45,669 200,095 4.21 6.20 
ss dale hag beac: 5,382 5,966 4,297 39,635 78,792 3.65 2.44 
Studebaker 7,912 6,578 5,695 35,335 95,374 3.26 2.96 
ES SS ibecSsww 7,151 6,816 2,498 34,492 69,656 3.18 2.16 
Packard 4,399 3,771 4,860 21,147 54,174 1.95 1.68 
SE a vhiciolekwawnne 3,008 2,154 1,210 11,930 , 683 1.10 1.57 
eee 1,242 1,524 604 5,924 15,448 .55 -48 
Crosley 419 139 177 648 ” 822 .06 .03 
I a ican 05 atten ed es me, | Wivta as 1,395 22 19,272 Sods .60 
Frazer. 4 S . "“‘Keaes ple ee eae 
Kaiser. . . 3 2 7 5 pal) aes 
All Others 69 57 377 367 2,522 .03 .08 
TOE. a ckditaccrcccds See 199,316 125,293 1,084,857 3,226,746 100.00 100.00 
New Truck Registrations* 
September and Nine Months 1946 Compared with 1941 
Per Cent of Total 
Nine Months Nine Months 
September August September ———— ~——- — —————— 
1946 1 1941 1946 1941 1946 1941 
EE ene 21,079 19,750 14,004 106, 065 173,456 25.43 33.26 
15, 9,667 8,291 85,068 143,415 20.39 27.51 
8,115 9,251 4,936 71,327 49,249 17.10 9.44 
8,425 8,155 8,125 55,128 76,151 13.22 14.60 
4,986 5,483 159 29,714 1,625 7.12 3 
3,196 3,034 554 17,096 3,947 4.10 .76 
3,755 3,166 4,368 14,436 36, 3.46 6.98 
1,154 1,076 132 6,876 1,172 1.65 22 
665 820 731 6,655 7,339 1.60 1.41 
110 204 864 4,274 7,476 1,02 1.43 
340 120 520 3,370 4,888 81 4 
454 397 133 3,295 1,200 .79 23 
318 427 217 3,201 1,972 one 38 
284 325 203 2,701 1,776 65 4 
260 336 145 2,660 1,835 64 35 
279 227 35 1,942 637 46 12 
46 38 41 407 222 .10 04 
44 34 20 388 333 .09 .06 
2 3 287 16 ae 1.41 
. eprnary 263 307 127 2,491 1,105 .60 21 
a 69,565 62,820 43,892 417,110 521,540 100.00 100,00 


*—Data from R. L. Polk & Co 
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(OU CAN CUT TOOLING COSTS today 


With This 4-Way Protection Against Tool Steel Failures 


ACID DISC-INSPECTION — for internal soundness._.._________- 


TOUGH TIMBRE TEST —for dependable tool performance ____----- 


CONE TEST—for uniform hardness penetration _____.....-----__-_- 


On each tooling job, you put all your skill into the 
making and heat treating of a tool. But, as you know, 
to prevent costly machine shutdowns and premature 
tool failure, sound, uniform steels are a ‘“‘must’’. That’s 
why these rigid quality tests, pioneered by Carpenter, 
are your safe bet for lower tooling costs and dependable 
tool performance. 


And Here’s Additional Help For Lower Tooling Costs!— 


Going one step further in helping you cut costs, 


THE CARPENTER STEEL COMPANY, 


Ear 


NOW —FOR PROMPT SHIPMENT FROM 
COMPLETE STOCKS OF 





103 wW. 


MATCHED 
TOOL STEELS 


SEE YOUR CLASSIFIED TELEPHONE DIRECTORY 











0. K. POROSITY 
Tough Brittle 
Timbre Timbre 
(34" rd.) (3%4"" rd.) 
Both Brine quenched at 1,550° F 
—— \) so ee ‘ 
4 dia Torsion Impact Test Specimen 








Carpenter gives you a tried and proved method of tool 
steel selection. For example, the Carpenter Matched 
Tool Steel Manual quickly points out the steel best 
suited for each of your tool making jobs. 
Then it gives you complete heat treating 
instructions for the steel you select. A note 
to us on your company letterhead, indicat- | 
ing your title, starts this 168-page Manual | 
on its way to you. Write today. ; 





BERN STREET, READING, PA. 


SS 


CALL YOUR NEARBY CARPENTER 
WAREHOUSE OR DISTRIBUTOR 


Baltimore © Birmingham, Alc. * Boston ¢ Buffalo « Chicago ¢ Cincinnati ¢ Cleveland ¢ Dayton © Detroit * Hartford « Indianapolis © Les Angeles 


New York ¢ Philadelphia ¢ Portland, Ore. e Providence 


December 15, 1946 


St. Lovis ¢ San Francisco 
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Seattle ¢ Worcester, Mass. 
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PERSONALS | 


Recent Personnel Changes and Appoint- 
ments at the Plants of Automotive and 
aaa Manufacturers and Their Sup- 
pliers. 


General Motors Corp., Chevrolet Div. 
—T. C. Mallon, Asst. Mgr., Commercial 
and Truck Dept. 

Ford Motor Co.—Nelson F. Bowe, 
District Mgr., Edgewater, N. J. 

Dearborn Motors Corp.—Frank R. 
Pierce, President of newly formed com- 
pany to distribute Ford tractors and 
farm implements. 

Ford Motor Co., Lincoln-Mercury 
Div.—Philip H. Pretz, in charge of Ex- 
perimental Engineering Section. 

Chrysler Export Corp. — Philip K. 
Hills, Asst. to President, handling spe- 
cial project development. 

The White Motor Co. — William J. 
Starr, Purchasing Agent. 

General Motors Corp., Oldsmobile 
Div.—H. F. Banks, Asst. Sales Mgr. in 
charge of Eastern Half of the United 
States; Russell Lesher, Asst. Sales 
Mgr. in charge of Western Half of the 
United States; J. H. Handley manager 
of parts and accessory merchandising 
and G. S. Brown, Sales Promotion Mgr. 

General Motors Corp. — Harry B. 
Coen, in charge of Employee Coopera- 
tion Staff, elected a member of the 
board of directors. 

Tucker Corp. — Kenneth E. Lyman, 
technical advisor to the president. 

Boeing Aircraft Co.—A. M. Gonnella, 
Asst. Chief Sales Engineer. 

Aircraft Industries—Robert B. Kin- 
kead, elected chairman of the Export 
Committee. 

Bonney Forge & Tool Works 
Charles D. Otterson, Sales Manager. 

Federal-Mogul Corp.—Frank J. Ben- 
nett, Administrative Asst., Service Div. 

Vascoloy-Ramet Corp.—R. F. Hilbert, 
Sales Agent, Rochester, New York area. 

Turco Products, Inc-—L. H. Moulton, 
National Sales Director; D. T. Buist, 
Asst. National Sales Director. 

Hungerford Plastics Corp.—R. M. 
Ellis, elected Vice-Pres. He is also 
chief mechanical engineer. 

Colonial Radio Corp. — Richard K. 
Pew, Service Manager. 

Illinois Tool Works, Shakeproof, Inc. 
Div.—Eugene W. Fuller, Division Mgr.; 
B. F. Bales, Sales Mgr., Russell H. 
Maude, Sales Mgr., Detroit, and John B. 
O’Connor, Chief Engineer. 

American Car & Foundry Co.— 
Robert Walsh, head of Automotive and 
Export Dept. 

Seiberling Rubber Co. — Arthur A. 
Leedy, Director of Engineering. 

General Tire & Rubber Co. — Emil 
Schnedarek, named to handle all indus- 
trial and engineering purchasing; 
Thomas M. Campbeil succeeds Mr. 
Schnedarek as Waco plant engineer. 

Good year Tire & Rubber Co.—Jack 
D. Porter, Mgr. of Airship Advertising. 

Aluminum Industries, Inc.—Frank X. 
Karie, Treasurer, succeeding Harry J. 
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Hater, President and General Manager. 

Pennsylvania Salt Mfg. Co.—Charles 
B. Grace, Vice-Pres. and Treas. of 
Heintz Mfg. Co., has been elected a di- 
rector. 

General Electric Chemical Div.—Ro- 
bert O. Bullard, Engineering and Man- 
ufacturing Mgr., Metallurgy Div.; 
Edgar L. Hubbard, Sales Manager, 
Metallurgy Div. and John A. Beals, Di- 
vision Accountant. 


Threadwell Tap & Die Co.—Paul w, 
Polk, Vice-President and Manager, 

Pioneer Engineering & Mfg. Co— 
Robert L. Crinnian, Asst. Chief Engi- 
neer; Gorton M. Evans, Purchasing 
Agent. 

Adams-Rite Mfg. Co. — Howard y, 
Irwin, General Sales Mgr. 

The American Rolling Mill Co, — 
R. C. Todd, G. F. Ahlbrandt and Dr, 
Anson Hayes, elected vice-presidents, 


1946 Motor Vehicle 
Factory Sales 


From U. S. Plants 
(Automobile Manufacturers Association) 


Passenger 


Total—10 Months.. 1,612,931 


Trucks Buses 


721,864 7,507 «2,342,302 


Factory Sales to Domestic and Foreign Markets 


Passenger Cars 


Domestic 


Foreign 


Motor Truck Factory Sales by Gross Vehicle 


Domestic Foreign 


Trucks 








a Domestic _ Foreign 


37,931 


we 
— 


36 
84 
94 
48 
23 
28 
200 
75 
52 





a 
a 


139,453 


Weight 


From Plants Located in United States 
TOTAL 


5,001- 
10,000 


10,001- 
14,000 


9,058 


199,097 


DOMESTIC MARKET 


6,713 


Total—10 Months... 238,675 


14,001- 
16,000 


8,499 
4,624 
7,791 
14,669 
15,635 
5,555 
21,572 
23,189 
, 196 
21,754 
143 ,484 


16,001— 
19,500 


1,607 
1,151 

411 
1,711 
2,002 
1,556 
2,259 
1,853 
1,984 
2,911 


17,445 


19,501- 
26,000 


2,136 
1,760 
1,223 


Py 
= 


SSSSR5R8=22 
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6,457 1,121 
869 
325 

1,516 

1,635 

1,279 

1,820 

1,324 

1,589 

2,369 


11,985 
13,819 

4,412 
17,351 


SASNSSRSBSS 
SBResee28 & 
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FOREIGN MARKETS 


2,345 
3,955 
3,439 
11,697 
9,503 
4,488 
6,018 
6,997 
6,219 
4,689 





Total—10 Months.... 30,569 59, 350 
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COMPLEX CAMS ARE DIE CAST— 
IN ONE PIECE 
Die castings offer extraordinary flexibil- 
ity of design in producing pulleys, wheels, 
gears, ratchet elements, cams, etc. Consider, 
for example, the various types of zinc alloy 
die cast cams in the drawing above. Even 
track cams are readily die cast to size and 
there are numerous cases in which two or 
more cams, aside from such other parts as 
relgn gears, bosses, pivot pins, stops, ratchet teeth 
1 and the like, are produced as integral parts 
5 of one casting. Important savings in ma- 
a4 chine work are realized when intricate cams 
> are die cast to correct contour, for then they 
3 do not have to be machined individually. 
k In die casting the precision work is done 
75 on the die, and the thousands of castings 
38 produced in it have only minute variations 
71 A POINT OF ECONOMY—ON A SUN VISOR in essential dimensions. If possible, cams 


which must be held within close dimen- 


The polarizing sun visor pictured above 
and below is designed to be slipped over 
the visor which is standard equipment on 
all automobiles. The bracket for this visor 
features a universal joint type of construc- 
tion to permit the visor to be flipped up 
out of the way when not needed. It is used 


castings, both a channel for the wire visor 
clamp and a socket to house the ball on the 
shaft casting are formed. In the original 
design, the ball shaft was assembled by 
copper-brazing two mating stampings (#1 
and #2 in the photograph at the right 
below). Conversion to a one-piece zinc 
alloy die casting (#3) eliminated this ex- 


sions should be so designed that, in die cast- 
ing, flash will not occur on the working 
face or faces. This eliminates the possibility 
of affecting the accuracy of these surfaces 
in the flash removal operation. 

For additional data on die casting design 
ask us—or your die casting source—for a 
copy of the booklet shown below. 


for day driving only—to screen out disturb- ! 4 
ing reflected sun-glare. tra assembly operation and resulted in a 


stronger unit. 






As shown in.the photograph at the left 
below, just two different zinc alloy die cast- 
ings are required in this assembly. By mat- 
ing a pair of the thin-sectioned bracket 


Does this die cast assembly suggest a 
means of solving a design problem or cut- 
ting production costs in your products? 


Send for 
your copy 
* 
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Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for Avurto- 
MOTIVE and AVIATION INDUSTRIES 


Narrow fluctuations in general busi- 
ness activity are indicated. The New 
York Times index for the week ended 
Nov. 23 stands at 142.6, as against 
143.1 for the preceding week and 
134.1 a year ago. 


Sales of department stores during 
the week ended Nov. 23, as reported 
by the Federal Reserve’ Board, 
equaled 363 per cent of the 1935-39 
average, as compared with 342 per 
cent in the week before. Sales were 
41 per cent above the corresponding 
distribution a year earlier, as against 
a preceding similar excess of 24 per 
cent. The total in 1946 so far reported 
is 29 per cent greater than the com- 
parable sum in 1945. 


Electric power production increased 
slightly in the week ended Nov. 23. 
The output was 24.0 per cent above 
the corresponding amount in 1945, as 
compared with a like advance of 138.0 
per cent shown for the preceding 
week. 


Railway freight loadings during the 
same period totaled 806,583 cars, 12.1 
per cent less than the figure for the 
week before but 12.6 per cent above 
the corresponding number last year. 


Crude oil production in the week 
ended Nov. 23 averaged 4,809,650 bar- 
rels daily, 17,350 barrels more than 
the preceding average and 340,350 
barrels above the comparable output 
im 1945. 


Production of bituminous coal and 
lignite during the week ended Nov. 16 
is estimated at 12,350,000 net tons, 1.2 
per cent below the output in the week 
before. The total production in 1946 
so far reported is 6.2 per cent less 
than the corresponding quantity in 
1945. 


Civil engineering construction vol- 
ume reported for the week ended Nov. 
28, according to Engineering News- 
Records, is $32,574,000, or 58 per cent 
below the preceding weekly figure and 
45 per cent less than the comparable 
sum in 1945. The total recorded for 
forty-eight weeks of this year is 136 
per cent more than the corresponding 
amount in 1945. The increase in 
private construction is 200 per cent, 
and the rise in public construction is 
79 per cent. 


The wholesale price index of the 
Bureau of Labor Statistics for the 
week ended Nov. 23 is 137.3 per cent 
of the 1926 average, as compared with 
135.8 for the preceding week and 106.7 
a@ year ago. 

Member bank reserve balances in- 
creased $33,000,000 during the week 
ended Nov. 27. Underlying changes 
thus reflected include an increase of 
$102,000,000 in Reserve bank credit 
and a rise of $32,000,000 in Treasury 
deposits with Federal Reserve banks, 
accompanied by an increase of $125,- 
000,000 in money in circulation. 

Total loans and investments of re- 
porting member banks increased $55,- 
000,000 during the week ended Nov. 
27. A decline of $7,000,000 in com- 
mercial, industriai and agricultural 
loans was recorded. The sum of these 
business loans, $10,149,000,000, shows 
a net increase of $3,371,000,000 in 
twelve months. 








Annual Meeting to be 
Largest in SAE History 


More than 30 sessions are planned for 
the Annual Meeting of the SAE to be 
neld at Detroit during the week of Jan. 
6, According to Ralph R. Teetor, chair- 
man of the SAE meetings Committee, 
this will be the largest Annual Meeting 
in the history of the Society. 

The three Aircraft engineering activi- 
ties—the Aircraft, Aircraft Powerplant, 
and the Air Transport—have a total of 
11 sessions during the week, with a total 
of nearly 30 technical papers. Several 
symposiums have been arranged for by 
these three meetings committees. 

Three sessions will be staged by the 
Passenger Car Meetings Committee and 
two by the Passenger Car Body group, 
with a total of 10 papers on advanced 
engineering in their fields. 

T-wo sessions, with four papers, have 
been arranged for by the Truck and Bus 
Meetings Committee, and one by the 
Tractor committee. 

Diesel engineering will be represented 
by two sessions, as will the Transporta- 
tion and Maintenance and Materials. 

Fuels and Lubricants committeemen 
have planned three sessions, and the 
Production Engineering Meetings Com- 
mittee is offering one session in its field. 
The tentative program follows: 


Monday, January 6 


10:00 A. M@.—_TRANSPORTATION 
AND MAINTENANCE 

ENERGY DISSIPATORS AUXILIARY TO 
BRAKES, J. G. Oetzel, Warner Electric 
Brake Mfg. Co. 

10:00 A. Mi—AIRCRAFT 

POWERPLANT 

SPEED DENSITY SYSTEM OF FUEL METER- 
ING, J. A. Bolt, Bendix Products Div., 
Bendix Aviation Corp. 

FUEL INJECTION SYSTEMS FOR LIGHT 
AIRCRAFT, G. M. Lange, Ex-Cell-O 
Corp. 

10:00 A. M. MATERIALS 

SCUFF AND WEAR RESISTANT CHEMICAL 
CoaATINGS, F. C. Young, Ford Motor 
Co. 

AUTOMOTIVE ADHESIVES AND SEALERS. 
A. J. Carter, Chrysler Corp. 

2:00 P. M— TRANSPORTATION 

AND MAINTENANCE 

Two-Way RADIO TELEPHONE COMMUNI- 
CATION FOR USE IN AUTOMOTIVE 
FLEETS (Progress Report of SAE 
Committee on Radio Communications 
Suitable for Automotive Fleet Appli- 
cation), W. C. Baylis, N. Y. Power & 
Light Corp. 

2:00 P. M@A— AIRCRAFT 

POWERPLANT 

CRANKSHAFT BENDING VIBRATION, E. F. 
Critchlow, Civil Aeronautics Adminis- 
tration, and W. T. Bean, Jr., Conti- 
nental Aviation and Engineering 
Corp. 

CONVENTIONAL SMALL PROPELLERS, J. H. 
Haines, Aeroproducts Div., General 
Motors Corp. 

2:00 P. M. MATERIALS 

THE RELATION BETWEEN ENGINEERING, 


METALLURGICAL AND MATERIALS Spe. 
IFICATIONS, F. G. Tatnall, Baldwin 
Locomotive Works. 
AUTOMOTIVE STEEL CASTINGS, INcLypp. 
ING PRECISION CASTINGS, Gosta Ven. 
(Turn to page 82, please) 


Edward G. Budd Dies 
Succeeded by Son 


Edward G. Budd, 75, president of the 
Budd Co., a leader in the develop- 
ment of the all-steel automobile body, 
died Nov. 30 at his home in Philadel. 
phia. Mr. Budd established the Edward 
G. Budd Mfg. Co. in 1912 and the Budd 
Wheel Co. in 1916. The two companies 
were merged during June, 1946, into the 
Budd Co. 

The Board of Directors of The Budd 
Co., at a meeting held Dec. 9, elected 
Edward G. Budd, Jr., president. 

Mr. Budd, Jr., has been with The 
Budd Co. since 1923. He was elected 
vice-president of the company in 1934, 
a director in 1938, and executive vice 
president in 1943. 


Weekly Production of 
Cars and Trucks in 
U. S. and Canada 


= 
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Correspond in 
Week in 1944 


76,935. 
115,985 
124,025 
121,948" 
124,400 
127,675 
127,510 
127,740 
126,550 
125,915 
131,410 
123,805 
124,165 
116,255 

99,260 

99,945 
108,165 
130,610 
132,380 
127,255 
133,560 
106,395 
133,645 
134,682 
133,565 
127,926 

96,457 
114,318 
109,912 
105,635 

62,146 

41,795 

45,550 

45,525 

39,965 

32,940 

53,165 

60,616 

77,035 

76,820 

79,065 

85,600 

91,855 

92,879 

93,585 

92,990 

76,820 

93,195 

92,205 


4,921,728 


1946 


13,920 
23,340 
28,465 
29,410 
29,295 
23,785 
21,555 
19,410 
17,575 
23,050 
35,020 
37,285 
43,070 
47,735 
49,425 
57,565 
64,620 
67,060 
71,335 
48,565 
53,020 
31,895 
43,175 
50,206 
54,475 
60,015 
45,175 
74,015 
80,395 
84,720 
79,385 
77,825 
88,990 
91,360 
74,960 
72,535 
88,888 
80,972 
$6,582 
91,925 
86,330 
89,540 
87,680 
95,752 
92,760 
94,425 
96,461 
77,222 
96,519 


~ 2,886,762 


Week-ending 


June 
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76,935 
15,985 
24,025 
21,948 
24,400 
27,675 
27,510 
27,740 
26,550 
25,915 
31,410 
23,805 
24,165 
16,255 
99,260 
99,945 
08,165 
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45,550 
45,525 
39,965 
32,940 
53,165 
60,615 
77,035 
76,820 
79,065 
85,600 
91,855 
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“=|in Powder Metallurgy 


Oil is the lifeblood of a bearing. Proper 
lubrication forms a protecting film between 
the shaft and the bearing . . . prevents 
metal-to-metal contact . . . cuts friction to 
a minimum .. . prolongs the life of the 
entire motive unit. 


One reason why Johnson LEDALOYL 
Bearings operate so quiet ...so smooth... 
and for so long a time is the self-lubricating 
feature. Myriads of tiny, evenly spaced 
pores ... as many as 13,000 to the square 


inch . . . serve as miniature oil wells. When 
the bearing is in use these pores meter the 
oil to the bearing area. When the bearing 
is at rest the oil is reabsorbed. Thus you 
always have the right amount of oil in the 
right place, at the right time. 





The dependable self-lubricating action of — 
Johnson LEDALOYL provides many worth- 
while savings to the designer. Expensive 
lubrication aids are eliminated and, in 
many cases, the bearings can be sealed in 
place. They are ideal for all types of house- 
hold equipment. Write for complete, tech- 
nical information. 


JOHNSON BRONZE COMPANY 
625 SOUTH MILL ST. NEW CASTLE, PA. 
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part throttle system. A variation be- 
tween part throttle and full throttle 
of six mixture ratios should be pos- 
sible without mechanism, needles or 
levers. The carburetor has inherent 
within itself a variation in vacuum to 
control this mixture. 

Present carburetors vary plus and 
minus three per cent. Can this be 
lowered, and when are we going to 
throw the venturies overboard? They 
are extremly sensitive to variation and 


Future Automobile Engines 


(Continued from page 42) 


anyway they are an air foil inside out. 
We think that a properly designed bar 
instead of a venturi will be more stable. 

Let us get back to tank mileage. We 
are predicting better than 40 mpg for 
the 2000 to 2300 lb car for the early 
future. Road loads are the main area 
of exploitation once weight and engine 
size have been fixed. To burn lean 
mixtures at part throttle is the objec- 
tive—to burn these lean mixtures 
without the raggedness usually asso- 
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ciated with lean mixture operation, 

The limiting factor is not the mix. 
ture that will leave the carburetor but 
the mixture within the combustion 
chamber. The exhaust gas present ye. 
places what might have been air, Were 
it not for the presence of this exhaust 
gas we could look forward to fantastic 
mixture ratios of 22 to 1 for part 
throttle. 

Exhaust gas poisons or reduceg the 
burnability of the mixture and jp. 
creases of back pressure from % jp, 
of Hg upward will produce discourag. 
ing effects. Valve timing with extreme 
overlap is a trouble maker and g0 jg 
the lack of uniformity in timing with 
mechanical tappets. No matter how 
close the distribution into the cylinder 
is, at part throttle variation in timing 
makes a difference of two in the mix. 
ture ratio of the mixture to be burned 
in the cylinder. Therefore, all engines 
should have zero clearance automatic 
or self-adjusting tappets. Perhaps a 
self-contained hydraulic tappet that is 
sealed by the manufacturer will be 
available. This should solve the prob- 
lem of dirty or improper oil. Since 
exhaust gas poisons the mixture, for 
the future we may see consideration 
given to the exhaust flow from the 
cylinder. Scavenging of the exhaust 
system has always been seen ag a 
problem of two cycle engines. We 
naturally assume that scavenging is 
provided for by the exhaust stroke. 
However, there are some points for 
consideration of the future if we want 
to minimize the poisoning of our lean 
mixtures. 

The exhaust valve begins to open 
well ahead of bottom dead center. Dur- 
ing this period several complicated 
things may happen: a. The exhaust 
has a ballistic effect as it leaves the 
cylinder, (See Kadenacy) which will 
actually create a vacuum. But it 
bounces back rapidly and will fill up 
the cylinder again. This may happen 
while the piston is pushing the exhaust 
back through the valve. We need a 
one-way line so that once the exhaust 
gets by the valve it can’t snap back. 
Overlap of cylinders in sixes create in- 
terference with the flow. This is old 
stuff, and it is time to separate the 
exhaust system to eliminate the in- 
terference. This can be nicely done 
in the opposed or V-engine, however, 
it was done for in-line sixes in 1911. 

In order to progress with fuel con- 
sumption we must improve the burn 
ability of the mixture in the chamber 
and we must improve our ability to 
burn lean mixtures. Under burnability 
we must consider the fuel. Its burn 
ability and perhaps its ignitability are 
important. Investigations have de 
termined that burnability is a variable 
with temperature of the mixture and 
I am certain that no two fuels are ex 
actly alike in this variable. With this 
point in mind, heat at part throttle is 
important, and the heat loss through 
the chamber walls at the spark plug 
(Turn to page 60, please) 
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area should be minimized. We could 
stand a great deal more heat part 
throttle if we could quickly get rid of 
it at full throttle. Water temperature 
is very important and we may see, 
in the future, water temperature vary 
with throttle opening. This is no mean 
problem. 

Improvement by heat in the leanest 
mixture that will burn part throttle 
without missing continues well beyond 
the heat needs for good distribution. 
If we could raise and lower the tem- 
perature of the intake air, water tem- 
perature, and exhaust, to mixture 
temperature, in a manner sensitive to 


throttle opening, we could really burn 
some lean mixtures. 

The fuel itself offers opportunity 
for study. We believe consideration 
should be given by fuel companies in 
the future to determining the exact 
germ or particle that effects ignit- 
ability. Once found and concentrated, 
it may rightfully be claimed for the 
resulting fuel that it gives more mile- 
age than others. 

We must now determine on how to 
improve our ability to burn lean mix- 
tures. That high voltage is a neces- 
sary part of our ability to burn lean 
mixtures has been known for many 
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years and has been used for many 
years as a medium for first aid for jobs 
hard to carburet. 

We must bear in mind that with a 
single plug we are under lean ¢on- 
ditions shooting at a small target of 
live gas with a rifle and it must be 
a perfect shot or we “miss.” We can 
change our rifle for a shotgun by mul- 
tiple plugs or considerably increased 
gaps. Wide gaps have been in use in the 
U.S. and U.K. for some time, and 
in the U.S. arrangement has been 
made to reverse the current flow in 
order to lower erosion of the “points,” 
This may be one of the necessities 
brought on by the smaller spark plugs, 
The significant thing is the determina- 
tion to hang on to the advantages of 
the wide spark plug gap. The plug of 
the future must be a plug with ability 
to stand greater heat for a longer 
time without failure. The problem 
never was to produce a plug that would 
run cold hence would operate in a hot 
engine. A hot plug will burn leaner 
mixtures than a cooler plug. 

The position of the spark plug in the 
combustion chamber calls for con- 
siderable tailoring. The position around 
the chamber and the location inward 
of the points can give some most in- 
teresting results. 

Fig. 10 shows part throttle fuel 
curves. The dotted curve is for a stand- 
ard spark plug in the best position. 
The curves show miles per gallon for 
different mixture ratio. This miss point 
is indicated for the dotted line and the 
carburetor setting for this speed must 
be rich enough to allow for variations. 
Hence the miles per gallon is limited. 

The full line curve is for the same 
position of a special plug that per- 
mitted the points to be 5/16 in. further 
inside the chamber than _ standard. 
Note the position of the miss point. 
The mixture has been leaned out to 
a point where the miles per gallon 
has dropped considerably. However, 
this condition permits wide latitude on 
mixture ratios without loss of miles 
per gallon. Incidentally, this plug in 
this position requires less gap than the 
standard plug. 

Fig. 11 shows the comparative spark 
advance and torque curve with the 
two spark plugs which are also shown. 
The difference in spark advance is the 
difference in lag. Lag undoubtedly ex- 
ists in spark ignition engines par- 
ticularly at part throttle. Lag and its 
effect on miles per gallon and engine 
roughness is an important development 
area. 


F. R. Lack Elected President 
of ASA at Annual Meeting 


Frederick R. Lack, vice-president of 
Western Electric Co., will be president 
of the American Standards Association 
for the ensuing year, it was announced 
at the concluding session of the two-day 
annual meeting at New York. 
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HYDRAULIC SPINDLE CONTROL 


Eliminates Effort... Speeds Production 


When Gisholt engineers applied hydraulic power to con- 
trol the spindle, they took still more muscle work out of 
turret lathe operation. 

What were operating levers are now simple control 
levers. No effort is required to engage or to disengage the 
forward or reverse multiple disc clutches or to apply the 
spindle brake. It’s all done with hydraulic power. Stopping, 
starting or reversing the spindle is as easy as pressing 
buttons. 

And gear shifting, too, is now effortless with the hydrau- 
lically operated Gisholt Speed Selector included as standard 
equipment. The desired sequence of speeds for an entire 
Operation can be indicated by numbered pointers. 

Saving time and effort is the only way to cut costs on your 
machining work. Write for.complete information. 


GISHOLT MACHINE COMPANY 


_.1205 East Washington Avenue + Madison 3, Wisconsin , 


Look Ahead... Keep Ahead... with Gisholt 
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Steel Cable Control 


(Continued from page 45) 


expansion of materials commonly used pared with 24S-T aluminum alloy is 
in airframe construction: too small to impose design or control 


Coefficient of Thermal Expansion 
Range +20 to —75 C. or +70 to 
Alloy —100 F. x 10—6 in./in./degree In % of 24S-T 


Equi-Tract (Bar) 

248-T Aluminum 

SAE 4130 Steel 

Naval Brass 

Type 303 Stainless (Annid.).... 
J Magnesium 


The difference of only 12 per cent in problems. Service tests on Boeing B-17 
the coefficient of expansion of Equi- and B-29 planes and Curtiss Wright 
Tract airplane control cable as com- C-46 planes confirmed this and demon- 
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BUELL AIR COMPRESSOR 


@ Used on Passenger Cars, Trucks, 
Buses, Boats and Planes. 


@ Small and compact in size . . . efficient 
and powerful in action. 


Buell engine-driven compressors supplied air to 
operate air brakes in thousands of R.C.A.F. air- 
craft. Only a combination of quality and pre- 
cision workmanship could meet the requirements 
of this type of service. 


Designed for compactness and light weight, they 
are far more efficient and powerful than their size 
indicates. Let us prove their adaptability to your 
needs. 


BUELL MANUFACTURING CO. 
2975 Cottage Grove Ave., Chicago 16, Ill. 





strated the value of the new cables, Re. 
sults showed more precise control re. 
sponse at any temperature, including 
the extremely low temperatures found 
in high altitude flying. Weight Saving 
was attained because of the elimination 
of compensating equipment in the eon. 
trol system. A more uniform mainte. 
nance of rigging loads throughout the 
entire temperature range was also 
achieved by the use of the new cable, 
Keeping rigging loads at a minimum 
in turn reduces frictional loosses in the 
control system and, therefore, con- 
tributes substantially to the reduction 
of pilot fatigue. 


Modulus of Elasticity 


Experimental determination of the 
modulus of elasticity of this improved 
cable indicates a value of 14,300,000 
psi at room temperature. At —60 F, 
however, the modulus of the new con- 
trol cable increases to approximately 
17,000,000 psi. 


AE Value 


The relationship existing between g © 
given load and a given deformation at 
that load (stretch) is commonly termed ~ 
the AE value of that material. The 
new cable at room temperature has an | 
AE value of 250,000 and at —60 F it © 
has increased to 298,000. The increase ~ 


*n AE for the new cable from normal © 


to sub-normal temperatures is about | 
five per cent greater than is the case 
with AE in carbon steel cable. Fig. 1 7 
shows the load-elongation curve for the © 
new steel cable at room temperature © 
and —60 F as measured on 3/16 in, 7 
7 x19 cable. 
In the majority of cases, the slightly 
lower AE of the new cable as com- 
pared to the regular carbon steel cable 
will cause no difficulty in design. Spe- 
cific critical instances may readily be 
solved by the use of a slightly larger 
cable. This may increase weight 
slightly but the extra poundage will be © 
more than offset by the elimination of © 
the compensating devices which would 7 
otherwise be required with carbon steel ~ 
cable. 


Magnetic Permeability 


It has been determined that the mag- ~ 
netic permeability of the new cable is 
approximately 1.2, which is not much © 
higher than the magnetic permeability 
of air, which is unity. This makes the 
new cable particularly applicable to 
usage around compasses and other 
sensitive navigation instruments. 


Breaking Weight 


To provide maximum ductility and 
assure long performance life as well as 
to give superior fatigue life, the break- 
ing weights of the new cables have 
Leen established at approximately 20 
per cent below the catalog values listed 
for carbon steel cables in equivalent 
sizes in-7°x 19 construction. In the 
7 x 7 construction, however, breaking 

(Turn to page 64, please) 
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»Kodalx 


IT TELLS YOU 


e what each film is about 
e which films are free 

e which you can rent or buy 
e where to get them 


With this book as a guide, you can instruct your 
workers easily . . . inexpensively . . . effectively. 
Thousands of large and small plants, mainte- 
nance and service shops are using it to get the 
excellent training films now available from pri- 
vate industry, government bureaus, and film 
distributors. 


More than 30 automotive and aviation sub- 
‘jects are covered in detail . . . such as gasoline 
and Diesel engines; aircraft, passenger cars, 
trucks and buses; inspection, servicing, and 
maintenance . . . a total of 668 movies and 
slide films on the automotive and aviation 
industries alone. 


And all of them are described for you in this 
informative 104-page book, along with more than 
a thousand films on other industrial subjects. 

It also tells you where to get the films you 
want and the purchase or rental cost if any. 
Get a copy of “The Index of Training Films” 
for reference. It’s free. Just write to... 


Eastman Kodak Company, Rochester 4, N.Y. ' 


Rochester 4, N. Y. 
Please send me a free copy of 
“The Index of Training Films.”’ 


Name — 





Campany ——_$—$_—_—_.__—_.. 





Street 





City State 








weights more closely approach cata- 
log values for carbon steel. Experi- 
ence has shown, however, that this re- 
duction in breaking weight has very 
little effect upon the weight of cable 
required in a plane and that it is easily 
compensated in the improved design 
made possible by the new cables. 


Fatigue Properties 


As might be expected, the endurance 
properties of the new cable when com- 
pared to those of the carbon steel cable 
which was formerly used in standard 
construction show certain differences 
in keeping with the variations in co- 
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new and improved 


WIRE 


CENTRAL HOSE CLAMPS are now being successfully used by General Electric, 
International Harvester Company, Mall Tool Company, Waukesha Motor Company, 
Chrysler Corporation of United States and Canada, Chris-craft and many others. 


CENTRAL EQUIPMENT CO.: 


902 S. WABASH AVE. 


HOSE 


CHICAGO 5, ILLINOIS 


efficient of thermal expansion and 
modulus of elasticity. From the vibra- 
tion fatigue curve shown in Fig. 2 it 
will be seen that the new cable, tested 
under the proportionate loading dis- 
cussed under breaking weight, displays 
a comparatively favorable characteris- 
tic at the lower amplitudes of vibra- 
tion, although dynamic stressing at the 
higher amplitudes produces less favor- 
able results. This may be explained 
in part by some degree of mechanical 
work hardening during the test and in 
part by a certain amount of acceler- 
ated aging of the metal by the heat 
generated during flexure of the speci- 
men. Under ordinary conditions of 
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Gentlemen: Please send FREE sample of your 
360° Hose Clamp and your Bulletin No. 1208 





application these factors are not sey. 
ous, but where excessive temperature 
or high amplitude vibration must be 
provided for in the design, care should 
be exercised in applying the new cable 
to assure its stability under dynamic. 
stress, 

Fig. 3 gives results plotted from 
Warner Endurance Machine tests, The 
curves show that while the combined 
wearing and fatigue properties of the 
new cable are somewhat lower on ap 
absolute basis than those for ordinary 
carbon steel cables, they are very 
Similar, the curves being nearly 
parallel over the full range. Loadings 
for the tests were based on the higher 
breaking loads of the carbon steel cable, 
Respective percentage loss, however, of 
the original strength at any point does 
not differ greatly between the cables, 


Nelson 25 Hp Engine 
for Soaring Plane 


T° provide auxiliary power in its 

soaring plane, the Dragonfly, and for 
possible use on hydroplane speed boats 
and propeller powered snow sleds, the 
Nelson Aircraft Corp. of San Fernando, 
Calif., developed the light alloy engine 
shuwn here. Weighing less than 50 |b, 
this four-cylinder, two-stroke engine has 
an output of 18 hp at 3500 rpm (cruis- 
ing throttle) and 25 hp at 3900 rpm 
(full throttle). Fuel consumption (80 
octane, minimum) is 13.5 lb per hr at 
3500 rpm and 28 lb at 3900 rpm. Lubri- 


Nelson Model H44 Engine 


cation is provided by mixing one part 
of SAE 30 oil with 12 parts of fuel. 

With the exception of the cylinder 
jacket, which is made of aluminum die 
cast around a Ni-resist iron sleeve, all 
other castings are magnesium alloy. 
Crankshafts and connecting rods are 
machined from drop forged steel and 
heat treated. Needle bearings are used 
on the piston pins and the crank throws, 
vith ball bearings on the crankshaft 
The engine is equipped with a standari 
automotive carburetor and the intake 
into the crankcase is controlled by 4 
novel rotary valve which permits oper 
tion at high crankcase pressures. Tht 
ignition system is the battery-and-coll 
type in which a dual set of breake! 
points energize a pair of double-see 
onded wound coils. 
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Parts made from HYCAR synthetic 
rubber have 50% greater abrasion re- 
sistance than parts made from natural 
rubber. That means they’Il last longer, 
give more dependable performance 
in the most severe service, and save 
maintenance and replacement time. 


But that’s only one of HYCAR’s 
unusual and valuable properties. Ex- 
amine the list in the box at the right. 
Think of these properties in terms of 
your requirements of rubber parts. 
Realize that these properties may be 
had in an almost limitless number of 
combinations, each designed to meet 
the specific service conditions of the 
finished part. 


December 15, 1946 


We have developed more than 5000 
recipes for HYCAR compounds — 
each compound engineered to do a 
certain job. If you’re looking for 
rubber parts that will give long life, 
dependability, and economical 
operation, specify HYCAR. 


Ask your supplier for parts made 
from HYCAR. Test them in your 
own applications, difficult or 
routine. You'll learn for yourself that 
it’s wise to use HYCAR for long- 
time, dependable performance. For 
more information, please write 
Department HH-12, B. F. Goodrich 
Chemical Company, Rose Building, 
Cleveland 15, Ohio. 


Hycar 





Reg. U.S. Pat. Of. 


LARGEST PRIVATELY PRODUCED BUTADIENE TYPE 
B. F. Goodrich Chemical 
. F. Goodric emical Company 








CHECK THESE 
SUPERIOR FEATURES OF HYCAR 


1. EXTREME OIL RESISTANCE — insuring dimen- 
sional stability of parts. 

2. HIGH TEMPERATURE RESISTANCE—up to 250° 
F. dry heat; up to 300° F. hot oil. 

3. ABRASION RESISTANCE—50% greater than 
natural rubber. 

4. MINIMUM COLD FLOW—even at elevated 
temperatures. 

5. LOW TEMPERATURE FLEXIBILITY — down to 


—6 


6. LIGHT WEIGHT—I5% to 25% lighter than 
many other synthetic rubbers. 


7. AGE epg Ag te ape = resistant to 
checking or cracking from oxidation. 


8. HARDNESS RANGE—compounds can be varied 
from extremely soft to bone hard. 


9. NON-ADHERENT TO METAL—compounds will 
not adhere to metals even after ed con- 
tact under pressure. (Metal can be 
readily obtained when desired.) 





A DIVISION OF 
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THE B. F. GOODRICH COMPANY 


New Products 


(Continued from page 48) 


self to the manufacture of complex in- 
dustrial shapes including automobile 
» fenders and the inside linings of auto- 
mobile bodies, and makes possible the 
production of laminated plastics which 
are lighter than aluminum sheet but 
possess greater tensile strength, accord- 
ing to the researchers. 

GRM-2 can be laminated with a con- 
siderable variety of materials including 
paper and various fabrics such as can- 
vas and fiberglass. The strongest 


plastics have been obtained so far with 
the use of glass fabrics. A laminated 
plastic of fiberglass and GRM-2 showed 
a tensile strength of 38,000 psi as com- 
pared to a tensile strength of 21,000 psi 
for aluminum, it was said. Because the 
new resin can be molded at low pres- 
sures ranging from 15 to 40 psi, it is 
possible to carry on the operation with 
the aid of inexpensive wooden molds. 
Built-up layers of fabric are saturated 
with the resin over a form and then 





Tue advantages of millions 
of springs of experience are yours, 
here at Accurate. This experience 
is as broad as it is long . . . covers 
a multitude of precision spring 
types and sizes, various wireforms 
and light metal stampings. 

——— 
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ANOTHER advantage Accurate 
offers is the latest in modern, effi- 
cient springmaking machinery and 
equipment. Much of our equip- 
ment is of our own design... 
another reason why you can ex- 
pect every Accurate spring to 
perform dependably and well. 
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ACCURATE SPRING MFG. CO. 


3810 W..Lake Street 
SPRINGS ° 





WIREFORMS~ ° 


It takes people to make springs, 


and Accurate offers you a special- 
ized, highly trained personnel . .. 
experts at their jobs, well qualified 
to give you the finest in spring- 


making craftsmanship. 








ExperigNceD spring engineers 
are here for consultation. They 
can help you obtain efficient spring 
performance at the lowest possible 
cost. This service is in confidence 


of course. 


Chicago 24, Illinois 





STAMPINGS 


transferred to the mold where pressure 
is applied with the aid of an inflatable 
rubber bag. It is claimed that articles 
made of the new laminated plastic, such 
as automobile fenders, for example, 
have many advantages over metal, 
There is no danger of rusting or cor. 
rosion and in addition the plastic can 
stand more shock than metal. 


Photoelectric Device 
Indicates Smoke Density 


New product of Photoswitch Inc., 77 
Broadway, Cambridge 42, Mass., is the 
photoelectric smoke indicator, type 
A20C, which indicates the density of 
smoke passing through the flue or 
breaching of a heating or power plant, 
and signals when this density ap- 
proaches the values prescribed by 
municipal smoke ordinances. It con- 
sists of a photoelectric control and light 
source. These are mounted on opposite 
sides of the flue, and the light source 


Photoelectric smoke indicator 


beam is projected across the flue onto 
the photoelectric control. A sensitivity 
adjustment permits the equipment to be 
set so that it will signal when smoke 
density approaches whatever value is 
prescribed as maximum by the local 
municipal smoke ordinance. Supple- 
mentary equipment available includes 
bell alarms to signal excessive smoke, 
densometers to give continuous indica- 
tions of smoke density, and recorders to 
record the time of day at which exces- 
sive smoke passes through the stack. 


New Cleaning Agent 


Marketed under the trade name of 
Mulsirex, a new emulsifying agent de- 
signed for use with kerosene and other 
petroleum cleaning agents has recently 
been introduced by Turco Products, Inc., 
of Los Angeles. Mulsirex is recom- 
mended by the manufacturer for re- 
moving very heavy deposits of oil and 
light grease from all kinds of metal 
parts and equipment. In solution with 
petroleum cleaning agents, Mulsirex 
adds to the cleaning potency of these 
agents through its penetrating quali- 
ties and, at the same time, because of 
its high flash point (180 F), greatly 

(Turn to page 68, please) 
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Micromax Program Controller, with typi- 
cal malleableizing cycles shown schemati- 
cally. At right is a truck axle housing made 
by Eastern Malleable Iron Co. and malle- 
ableized under Micromax Program Con- 


trol. 


PROGRAM 
CONTROL 


Increases Efficiency of 


Men and Furnaces 






14 


LEEDS & NORTHRUP COMPANY, 4966 STENTON AVE., PHILA. 44, PA. 











Automatic control of a furnace’s entire temperature program— 
heating and cooling as well as soaking—is now helping to improve 
the quality of production in many plants. Micromax Program Con- 


b 


trol “‘steadies” the heating and cooling rates, exactly as automatic 
control holds any other temperature steadier than manual control. 
Micromax users say that the resulting improvement of product qual- 


ity is more or less automatic. 


In addition to improving quality, Micromax ends the last (and 
largest) amount of manual valve operation. Fuel valves need far 
more attention during heating and cooling than during the soak, and 
most users say that Micromax Program Control actually saves far 
more routine valve adjustment than was saved by soak control alone. 


There is a Micromax Program Control to meet practically any 
industrial need. Information on request. 


LEEDS & NORTHRUP 





MEASURING INSTRUMENTS - 
Jr. Ad N-33A-666(1b) 


TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
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increases the margin of safety for the 
operator. The emulsifying character- 
istics of this product make foreign sub- 
stances readily soluble in water, a fea- 
ture that permits the deposits to be 
flushed away after application of the 
cleaning agent, it is claimed. 

Because it can be used in dilutions as 
high as 1 to 10 with solvents, the manu- 
facturer points out that Mulsirex is eco- 
nomical to use. Easily and quickly ap- 
plied with a spray, brush or mop, or as 
a cold tank immersion solution, it is 
harmless to metals and enamel surfaces. 
The manufacturer recommends it for all 
types of heavy and light equipment, ma- 
chines, devices and surfaces. 


Automatic Electrode 


A new type automatic electrode, the 
Shield-O-Matic, has been announced by 
the Hollup Corp., a division of the Na- 
tional Cylinder Gas Co., Chicago, IIl. 
The Shield-O-Matic electrode, it is 
claimed, combines all the advantages of 
the manual shielded arc welding process 
with the requirements for continuous 
automatic welding. A metallic grid con- 
struction that binds a heavy flux coat- 
ing to the wire core provides an elec- 
trode that will stand flexing and bend- 
ing without loss of flux and which can 
be continuously fed into a mechanically 
maintained are from a reel. Welding 





s gtas YOUR CLEANING COSTS 


It’s easy when you install efficient products engineered with an 
eye for economy. That’s why DETREX ALL-PURPOSE TANKS and 
TRIAD EMULSIONS have earned such a wide acceptance through- 
out the garage and service station field. Work clearances in AP 


tanks are large enough for entire motor blocks, yet the design 


conserves valuable floor space. The AP tanks are available in 


standard sizes; steam- or gas-heated. 


Detrex TRIAD EMULSIONS are recommended 


for use in AP tanks. Caked-on road dirt, 


grease and grime are instantly dissolved 


leaving the parts clean, ready for overhaul 


and rebuilding. The emulsions provide tem- 


porary rust protection for work in process. 


Write today for complete information. 


oeETRey 
oes 
—_ 


DETROIT 32, MICHIGAN 


DETREX 






































Shield-O-Matic Electrode 


current is conducted through the heavy 
coating of flux to the inner steel core, 
The fin-ridged construction of the elec- 
trode core provides for the conduction 
of high welding currents. Its partic 
ular design, the manufacturer claims, 
causes electrode and base metal to melt 
at a much faster rate than conven- 
tionally. Also, welds are exceptionally 
uniform due to the construction of 
the Shield-O-Matic electrode by which 
fluxing agents and the metallic parts of 
the electrode are combined to produce a 
highly stable are within a crucible. 


New Arc Torch 
For Electric Welders 


The Lite-ning arc torch for use with 
both a-c and d-c welders is a new weld- 
ing product of Cesco Products, Inc., 30 

(Turn to page 72, please) 


A new line of Kennametal-tipped 
tool bits for machining steel, cast 
iron and non-ferrous metals in knee 
attachments of turret lathes has 
been developed by Kennametal 
Inc., Latrobe, Pa. These bits are 
available in a range of Kennametal 
cemented carbide compositions in 
several sizes 
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effortless... quiet... dependable 
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PTIMISTIC on his 83rd 
O birthday anniversary, 
Henry Ford stated that in his 
lifetime he has witnessed many 
unsettled conditions following 
military and economic warfare. 
Then he added the punch line: 


“Actually each of these 
periods was only tempo- 
rary and from each of 
them we learned. We 
emerged a little more 
intelligent.” 


Thus, learning to make stepping 
stones out of stumbling blocks 
has given American industry the 
greatest earning power in the 
world, typified by such steps as... 
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Look, Mr. Ford, what one enterprising manufacturer earned and what he 
learned in the designing of products: 


IMPROVE... IMPROVE ...IMPROVE 
with Welded Design 








FORMER DESIGN 


COST $89.05* 


** Cost includes overhead and counterweights (not shown). 


Courtesy Wellman Engineering Company, Cleveland, Ohio 





1ST WELDED DESIGN 
COST $91.36** 





* Includes counterweight. Cost does not include pattern development. 


2ND WELDED DESIGN 


COST $72.99** 











MANUFACTURER of clamshell buckets changed 
over a counterweight sheave block to welded 
design. Look what he earned. The first welded design 
cost about the same as the former design but helped 
absorb shop overhead and made production more 
flexible. BUT, look what he Jearned: 


He learned: If the first welded design does not cut 
costs, it simply means that he does not have the cor- 
rect answer. By continually thinking in terms‘ of 


THE LINCOLN ELECTRIC COMPANY oe 


Cmewiews gredie, nalwul recourse 


ARC WELDING \ 


i 
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welded design, he can find a better way at lower 
cost. Each improvement becomes a stepping stone 
to further progress. His second welded sheave block 
cut the cost 20%. 

The Lincoin Engineer nearby will gladly help you 
explore for similar earnings and learnings in your 
operations. Machine Design Studies free on request 
to engineers and designers. 


Dept.396 e Cleveland 1,Ohio 


\ 
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Lite-ning are torch 


N. LaSalle St., Chicago 2, Ill. This torch 
is designed to widen the scope of elec- 
tric welders permitting them to be also 


7 RFORMAN CE 


as sm 


A Pia emp cits 


fs 


6a 
i | iy ( 


¥. fF 


IN A RANGE OF TYPES F 


@ Positive contro 
as achieved by 
contributes to better 
tion and improve 
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quick warm-up 
in gos, oil and 


THE DOLE 


1901-1941 Carrell Avenve, Chicage 12, Illinois 


Les Angeles 


ne! 9) appt ds 
ptf mee rh A 


| of cooling liquids, 
a Dole Thermostat, 


d car performance 
Its plus values ore 
with specific savings 
motor wear. 


used for jobs that formerly required gas 
welders. A soft intense heat with no 
pressure blow or oxides is characteristic 
of the carbon arc flame produced by the 
Lite-ning are torch. It makes possible 
the welding of aluminum and virtually 
all ferrous and non-ferrous metals as 
well as brazing, soldering, preheating 
and hard surfacing. Because there is 
no pressure blow there is little danger 
of burn throughs and then aluminum 
sheets can be welded without backing. 
The new arc torch features an auto- 
matic are and a new design thumb con- 
trol which permits the operator to 
maintain instant adjustment of the are. 
Two models are available, one for 0.25 


w of water 


motor opera- 


VALVE COMPANY 





Detroit Philadelphia 


in. carbons and one for 0.375 in, car 
bons. 


Warning Signal for 
Oil or Air Pressure 


Pressure Clix, an instrument serving 
as a warning signal and indicator for 
engine oil pressure systems and heavy 
duty vehicle air brakes, is offered by 
The Nason Company, Detroit 4, Mick. 
igan. The device contains a weather 
protected snap action switch to provide 
clean make and break without arcing, 
The operating mechanism is actuated 

































































Pressure Clix 


by a Fairpreen diaphragm which is said 
to hold a close differential of the off 
and on specified pressure setting. 

For oil pressure warning, the Clix 
is mounted either on the engine bulk- 
head or on the engine, and connected 
to the oil line from the pressure of the 
pump ahead of the filter. For air 
brakes, the unit is mounted in any con- 
venient location near the air tank or 
main air feed. The air line then is con- 
nected from the tank to the inlet side 
of the Clix. A simple closed circuit 
has been designed to provide maximum 
safety for air brake systems, and will 
sound an alarm if air pressure drops 
below the safe working level. 


Metal and Maintenance 
Cleaning Compounds 


Announcement is made by E. F. 
Houghton & Co., 303 W. Lehigh Ave., 
Philadelphia 33, Pa., of a new series 
of metal and maintenance cleaning 

(Turn to page 74, please) 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 























YDRAULIC PRESSES 
ror POWDER METALLURGY 


FoR THE AUTOMOTIVE 
INDUSTRY 


MORE THAN SEVENTY 
AUTOMOTIVE PARTS 

ARE BEING CURRENTLY MADE 
FROM METAL POWDERS 


GEARS FOR O/L PUMPS 

POLE PIECES 

OIL PUMP ROTORS 

GENERATOR BRUSHES 

MOTOR RESISTANCE RINGS 

MOTOR ROTOR BARS 

BRAKE LININGS 

CLUTCH FACINGS 

SELF LUBRICATING BEARINGS 
SPECIAL HARDENED WASHERS, ETC. 


1 AT A FRACTION OF COST 
‘ge. 2 AT GREATER SPEED 

iy > 3 TO CLOSE TOLERANCES 

{4 WITH LITTLE OR NO MACHINING 
5 AT NO SCRAP LOSS 





OUR PRESSES ARE CUSTOM-BUILT 


500 TON SELF-CONTAINED OIL-HYDRAULIC TO THE SPECIFIC PRODUCTI ON 


PRE-PRESSING AND COINING PRESS FOR POWDERED METAL REQUIREMENTS OF EACH CUSTOMER 
AT THE AMERICAN ELECTRO METAL CORP., YONKERS, N. Y. 


HYDROPRESS - INC. 


aNKCHINE Sa CONTRACTORS 
HYDRAULIC PRESSES - ROLLING MILLS - PUMPS 


ACCUMULATORS - DIE CASTING MACHINES 
566-570 LEXINGTON AVENUE + NEW YORK 22 + N.Y 


DENVER DETROIT SEATTLE WASHINGTON D.C 
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compounds, the MHoughto-Clean 200 
series, embodying 17 different products 
including cleaners for maintenance 
work, ferrous and non-ferrous metals, 
for use prior to painting or vitreous 
enameling, electrolytic cleaners and spe- 
cial purpose compounds. In formulat- 
ing these products, advantage has been 
taken of recent developments in deter- 
gency and wetting out whenever feasi- 
ble. New synthetic detergents have 
proven superior in many ways to soap 
itself and have been adapted in several 
of these products. New alkalies have 
also become available as the result of 
war-time research. 


In evaluating these cleaners, ultra 
violet light was used in a fluorescent 
test. Visual inspection of cleaned parts 
or the formerly accepted water-break 
test were not deemed sufficient to meas- 
ure the comparative values of metal 
cleaning compounds. 


A New Method of 
Aluminum Painting 


A new method of preparing aluminum 
and its alloys for painting or lacquer- 
ing, known as “Paintbond,” has been 
brought out by the Colonial Alloys Co., 
Technical Processes Division, Philadel- 





TOLERANCES WORTH MAINTAINING 


ARE WORTH JO-BLOCK PROTECTION 


When you set up dimensional inspection tolerances, it’s to insure a 
specified class of fit in assembly, or to make sure of parts-interchange- 
ability, or for some other good reason. The harder it is for an inspector 
to be sure he’s staying within limits, the more it costs. 


So, why not put a set of Ford Jo-Blocks on guard? Make it part of 
somebody’s routine to check every working gage— whether snap-gage, 
micrometer caliper, dial indicator, plug-gage, ring-gage, or any other 
dimensional test device—with genuine Ford Jo-Blocks at definite, 
frequent intervals. Then, you’ll Know that everybody concerned is 
“speaking the same language’ of measurement. Chances are that 
inspection will speed up and rejections will be fewer. 


Jo-Blocks are not expensive. They’re made to three warranted 
accuracy standards—plus or minus .000002”, .000004” and .000008’. 
Sold throughout the Americas as single blocks or in varied sets 
{metric measurement, too). A full line of extremely useful accessories 
available to expand and facilitate use of Jo-Blocks. 


FREE—NEW CATALOG 


Write for catalog No. 17, containing 
illustrated applications of dozens of 
Jo-Block uses. Address: Ford Motor 
Company, Johansson Division. Dear- 
born, Michigan, Department 312. 


BLOCKS 





phia, Pa. The procedure consists of 
freeing the aluminum of greases and 
dirts, and immersing in the Paintbond 
solution for about 30 to 60 sec, then 
rinsing and drying. Primers that are 
suitable for aluminum should be used 
prior to final finish coats. The solution 
may be applied by spraying, brushing, 
or dipping. However, dipping is pref. 
erable. The manufacturer states that 
the cost per sq ft of surface area js 
quite low, and the speed of application 
by labor to fabricated aluminums in the 
factory, or assemblies, is very fast. 


Guided Missile 
Is Described 


The Navy recently took the wraps off 
its BAT guided missile, the first to be 
used successfully in combat by any na- 
tion. The device is made up of a 1000-lb, 
general purpose bomb enclosed in a proc- 
essed wood airframe with 10 ft wing 
panels. The missile is launched from a 
“mother” plane and “homes” on the tar- 
get through radar mounted in the nose. 
Variations in the angle of glide or eva- 
sive tactics by the target result in radar 
detection which is fed into a servo- 
mechanism which, in turn, makes cor- 
rections in the auto-pilot. The BAT first 
saw service against Japanese shipping 
on April 26, 1945 and was in constant 
action throughout the remainder of the 
war. The airframe is manufactured by 
Vidal Research Corp., Philadelphia, Pa., 
operated by Eugene Vidal, former direc- 
tor, Bureau of Air Commerce. The 
servo units are manufactured by Pitney- 
Bowes Corp., Springfield, Mass., and the 
Lombard Governor Corp., Boston, Mass, 
Radar equipment is Western Electric. 

The accuracy of the BAT was demon- 
strated recently when a direct hit was 
scored on a Liberty ship from a distance 
of four miles. Occasion of the demon- 
stration was transfer of cognizance of 
the BAT from the Navy Bureau of Ord- 
nance, which developed and used it dur- 
ing the war, to the Bureau of Aero- 
nautics for use with the United States 
Fleet. The demonstration, at which 
your correspondent had a grandstand 
seat in the tail turret of the giant 
PB4Y-2 “mother” plane, ushers in the 
age of the guided missile just as World 
War I introduced the airplane to war- 
fare. 


Lodge & Shipley Machine 
Tool Co. Changes Name 


Because of the addition of automo- 
tive parts and other products to its 
line, the Lodge & Shipley Machine 
Tool Co. has dropped the “Machine 
Tool” part of its name and will hence- 
forth be known as the Lodge & Ship- 
ley Co. William L. Dolle, president, 
has announced that the company now 
is building transmission units, special 
automotive parts, a new garden trac- 
tor, and valves. In addition, the com- 
pany has obtained rights to manufac- 
ture a contour reproducing device 
called the “Duplimatic.” 
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Select your ‘.eat by pushing a button 
...and you start getting it within seconds! 


Designed to bring you almost instant heat, held at the 
level you want... the gasoline-fueled Motorola Car Heat- 
er is well designed, well built. 

For example, in the burner portion, temperatures reach 
1800°F. Ordinary metals would have short life in this 
flaming, corrosive atmosphere. 

So...Galvin engineers conducted exhaustive tests on 
many metals and alloys. Result: burner head, deflectors 


and sealing plate all were made of one metal...therm- — 


ally durable Inconel*. 


For the tests indicated that, when made of Inconel, 
these once-troublesome parts could be expected to out- 
last the entire unit. 


Like many of the leading thermostat manufacturers, 
Galvin also uses an INCO Nickel Alloy in the thermostatic 
controls. Here, “Z” Nickel* contact springs follow the bi- 
metal movements. Again, many materials were tried in 
tests. But none proved a complete success. Only when the 
engineers used “Z” Nickel, did they get all the properties 
needed. 


“Z” (type Bi) Nickel had good electrical conductivity. 
It had good spring qualities. Tests proved it could resist 
deformation and temper loss at elevated temperatures. 

By using Inconel and “Z” Nickel in spots that are 
“tough” on metal, Galvin Manufacturing Co. built extra 
life into the Motorola Car Heater. 


+“Z” Nickel (type B) is used for electrical conductivity, “Z’” Nickel 
where conductivity is not required. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Weill Street, New York 5, N. Y. 


NICKEL sts, ALLOYS 


TRACE make 


MONEL* + “K” MONEL* « “S“ MONEL* « “R“ MONEL* > “KR” MONEL* 
INCONEL* + NICKEL ¢ “L’’ NICKEL* » “Z” NICKEL* 





*Reg. U.S. Pat. Off. 


SEALING 
PLATE 


ALL-INCONEL BURNER ASSEMBLY 


In choosing Inconel the manufacturer said, ‘Repeated 
tests have shown that Inconel has better resistance to 
corrosion and scaling than any other material tested.” 





“Z" NICKEL MEANS RELIABLE CONTROL 


One of the two thermostatic switches used on the Mo- 
torola heater. Arrow shows the“‘Z”’ Nickel leaveswhich 
function as contact springs. Despite temperatures as 
high as 500°F., they resist deformation and loss of 
spring temper. 


THERMOSTAT 






BURNER 
HEAD 
THERMOSTAT 


STRIPPED-DOWN HEATING UNIT 


Arrows show where Inconel and “Z” Nickel were 
used to build extra life into the Motorola Car Heater. 
For information on this heater, write to Galvin Mfg. 
Co., 4545 Augusta Blvd., Chicago 51, Ill. For infor- 
mation on metals that extend product life, write for: 
ENGINEERING PROPERTIES OF INCONEL. 
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New Production Equipment 
(Continued from page 43) 


The Betatron has almost absolute 
sensitivity in that it will reveal the 
same sized flaw in a specimen regard- 
less of the thickness of the specimen 
within the limits of the capacity of this 
machine. This means that a .030 in. 
crack or cavity may be detected through 
five in. of steel or through 18 in. of 
steel. 


HE Tocco Dtvision of the Ohio 
Crankcase Co., Cleveland, Ohio, has 
announced the development of a new 


portable inductor, the Tocco heat gun 
for induction welding on large cumber- 
some assemblies where many spot-heats 
are required or for short production 
runs where it is uneconomical to pro- 
vide a special inductor coil for each part 
to be treated. Controlled by a trigger 
switch, the heat gun utilizes a multiple 
turn coil in obtaining the necessary 
high flux density in the area being heat- 
ed, with relatively low current supply. 
This permits the use of long leads to 
transmit power. The gun is built for 


In the realm of forging design and development of proper 


grain flow, Wyman-Gordon has originated many forging 


designs in steel, aluminum and magnesium. Typical of 


the many intricate light alloy forgings made by Wyman- 


Gordon is this aluminum impeller forging for aircraft 


engine superchargers. 


Standard of the Industry for Sixty Years 


WYMAN-GORDON 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 


HARVEY, ILLINOIS 


DETROIT, MICHIGAN 





Tocco heat gun 


operation with the standard 
cycle motor-generator type 
heating unit. 

Other developments of the Tocco Di- 
vision include a new 30,000 cycle motor 
generator induction heater for sur. 
face hardening of small parts, a new 
variable ratio transformer designed to 
increase the adaptability of motor gen- 
erator type induction heating equip- 
ment, and a new 7.5 kw unit, the Toceo- 
tron, for induction heating of very 
small diam parts or very thin strip 
stock. 


10,000 
induction 


ROUGHT OUT by the Newcomb-Detroit 

Co., 5741 Russell St., Detroit 11, 
Mich., is the 90 per cent pre-assembled 
new water tube spray booth. This isa 
water curtain type booth and _incor- 
porates the use of a series of tubes to 
clean the paint-laden air. Inside each 
tube are two high-velocity, clog-proof 
nozzles which wash the air twice. The 


Water tube spray booth 


air is then drawn by suction through 
moisture separators and discharged. An 
important feature of the design is that 
the discharge fan is built-in. This 
eliminates the necessity for construction 
and installation of an overhead plat 
form for mounting the fan, motor and 
drive, and the necessity for alignment 
of equipment with suction pipe running 
from the top of the booth. It also per- 
mits easy movement of the entire unit 
when necessary. The water re-circulat- 
ing pump and motor are mounted di 
rectly to the tank, making an integral 
unit. This permits assembly of the 
(Turn to page 80, please) 
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with BIRDSBORO 





ith the multitude of new developments in the plastics field, 
boro has met the demand for improved plastic molding and 
pinating presses. The presses illustrated can give you only an 
ing of the many types and sizes produced by Birdsboro. 


nplified design, adequate rigidity to insure accuracy in mold- 
pand flexibility of control all play a part in providing fast and 
momical production. 


;dsboro Hydraulic Plastic Molding and Laminating Presses are 
de in a wide range of sizes and types with manual or automatic 
trol for self-contained or accumulator operation. 


)meet your needs for versatile plastic presses that you can de- 
nd on—look at the Birdsboro line. 


DERS OF : Hydraulic Presses - Steel Mill Equipment - Rolls - Special Machinery - Crushing Machinery 


Birdsboro Steel Foundry & Machine Co. « Birdsboro, Pa. 


» fers Oa 


; = ‘ 


HYDRAULIC PLASTIC PRESSES 


* Heavy duty plastic com- 
pression molding press with 
self-contained pump unit 
made in 600 ton, 900 ton 
and 1200 ton sizes. 


















































The NORTON TWIN-O-MATIC * 
for Bearings 


Bearing grinding on camshafts is an important operation, and 
pictured below is one of the NORTON 10” TWIN-O-MATIC grinders 
on the job in one of the nation’s foremost automotive plants. 

The Twin wheel slides on these machines are independently 
controlled, permitting the grinding of two to four different diameters 
at one time. Operator attention and effort is reduced to the minimum. 
Witness the grinding cycle —(1) work is loaded into the machine, 
(2) the Twin wheel slides are brought forward by convenient fingertip 
controls, (3) the slides are retracted when size is reached, and (4) the 
work is removed from the machine. Bulletin #1984 gives further details. 


NORTON COMPANY 


New York - Chicago - Detroit - Cleveland 


Four Bearings Ground in One Operation 





When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 








~ 


The NORTON CAM-0-MATIC * 
for Cams 


Pictured below is one of a battery of NORTON CAM-O-MATIC 
grinders in the same plant. 

For minimum costs, the grinding of the actual cam contours 
themselves must be on a high production basis due to the number of 
surfaces involved. This highly automatic Norton machine grinds all 
of the cam contours, and even the eccentric for the fuel pump, in 
one handling. Automatic truing and sizing is part of the grinding cycle. 
The operator merely loads, starts the machine and then unloads the 
work, thereby enabling him to operate two machines normally, and in 
some cases up to four! Write for Bulletin #2053 for further details. 


WORCESTER 6, MASS. 


Hartford - Distributors in all principal cities 








Thirteen or More Cams Ground Successively - Automatically 
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pump suction and spray header prior 
to shipment. 

These units are available in five 
sizes: 5000, 7500, 10,000, 12,500 and 15,- 
000 cfm, and may be used individually 
or in combination for unit or production 
line paint spraying. 


A mum type milling machine, the No. 

3 Craftsman, permitting single or 
double milling of four pieces at once 
has been developed by the Sommer and 
Adams Co., Cleveland 12, Ohio, for 
straddle milling, slotting or facing in 
the production of studs, nuts, bolts, 
pins, strips, and small pieces. Features 


of the machine are: multiple milling 
cutter mountings, quick-loading chuck, 
automatic ejection of finished work, and 
easy access to cutters for adjustment or 
regrinding. The drum rotating gear- 
box is mounted in the center of the 
frame and consists of a worm and a 
worm wheel driven by a hardened and 
ground worm and tractor bronze worm 
geay, with pick-off gears for changing 
the speed of the rotation of the drum. 
The spindle drive V-belt pulley has a 
disc type clutch for disengaging rota- 
tion of the cutter spindles and drum. 
The cutter spindle overhead arms are of 
the swing type to allow easy removal of 
the cutters. 


Johnston & Jennings 
“U.S.” Jolt Roll-Over, 
Pattern Draw Molding 
Machine No. 815. 


..- Johnston & Jennings 


Specifies NOPAK | 
5-Way Manifold Valves 


“U.S.” Jolt Roll-Over, Pattern-Draw Molding Machines 


are built for continuous, 
arduous working conditions. 


tugged service under 
Smooth, controlled 


sequence of cylinder action is required to actuate the heavy roll- 
over mechanism hundreds of times a day, with a minimum of 


Above: Close-up view 
of NOPAK 12” 5-posi- 
tion Manifold Valve. 
This is essentially a 
3-way valve for stag- 
gered actuation of 2 
single-acting cylinders. 

or impact. 


wear, shock, and vibration. 


NOPAK Valves are ideally suited to this purpose because the 
valve disc rotates at right angles to the stream flow. This basic 
NOPAK principle provides positive control through the complete 
cycle of valve operation...from slow, gradual, throttling action 
to immediate opening of full pipe area... without damaging shock 


Specify NOPAK Valves for smooth, shockless control of air or 
hydraulic power, either in your plant equipment or machines you 


build for resale. 


GALLAND-HENNING MFG. CO., 2774 S. 3ist St., Milwaukee 7, Wis. 


ALVES AND CYLINDERS 
Ep esicNen for AIR and HYDRAULIC SERVICE 


A 5089-1A4T 
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No. 3 Craftsman drum type milling 
machine 


HE VAN NoRMAN Co., Springfield 7, 

Mass., has announced the No. 22M 
ram-type milling machine designed for 
use in pattern shops, tool rooms, tool 
and die shops, laboratories and machine 
shops. It incorporates an adjustable 
cutterhead mounted on a movable ram 
which enables the operator to perform 
any type of conventional milling from 
horizontal, vertical to angular. The 
cutterhead weighs approximately 10 lb 
more than previous types of cutter- 
heads, assuring maximum rigidity un- 
der every type of cut. The machine has 
front and rear directional controls of 
all power feeds with provision for lock- 
ing any feed in neutral, and is avail- 
able with either universal or plain sad- 
dle. The universal saddle has exten- 
sions on either end of the swivel units 
to give maximum rigidity regardless of 
the angle at which the table may be 
positioned. Lower member is gradu- 
ated in degrees for ease of angular posi- 
tioning. 

The spindle transmission has taper 
roller bearings, multi-splined shafts and 
chrome molybdenum alloy steel gears. 
The machine has a table 50 in. by 10 
in., longitudinal range is 28 in., cross 
10 in. and vertical 20 in. Nine speeds 
are available from 40 to 1100 rpm; 12 
speeds from .5 to 36 in. per min. Spindle 
motor is 3 hp; feed motor is 1.5 hp. 


Van Norman No. 22M ram-type milling 
machine 
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LOAD FOR 25% COMPRESSION 


400 600 800 1000 


DO-186 
NEOPRENE 


DC-118 
CORK~NEOPRENE 


DC-100 
CORK-NEOPRENE 


9530 
CORK COMPOSITION 


Sample size 6 long x 
thick — between 


rough surfaces 


| 


a | 


1200 1400 1600 1800 2000 2200 2400 


UNIT LOAD (pounds per square inch) 


(FFECT OF GASKET WIDTH ON COMPRESSION 


Increased gasket width need not require increased unit load 


The type of material used in a gasket determines 
when a change in gasket width will require a change 
in unit load to maintain constant compression. 

Rubber, or other incompressible materials, will side 
fow. An increase in width, because it introduces 
additional material, acts to impede side flow. To 
offset this added resistance, unit loads must be raised 
to maintain constant compression. As shown in the 
chart given above, doubling the width of Armstrong’s 
DO-186 steps up the required unit load from 1110 psi 
fora 14” gasket to 1760 psi for a 1” gasket. 

Cork composition, on the other hand, is truly com- 
pressible. With such a material, the problem of re- 
sistance to side flow is absent. As shown in the curve 
given above for Armstrong’s #9530 Cork Composition, 
aunit load of 50 pounds produces 25% compression 
tegardless of gasket width. 

The properties of cork and of ruyber can be modi- 
fied by combining the two materials in varying pro- 
portions. For example, Armstrong’s DC-100, charted 
above, has a high cork content. Its behavior, there- 





SEND FOR FREE BOOKLET. 
For specifications and ap- 
plication data on Arm- 
strong’s more than 50 resil- 
ient sealing materials, send 
for free copy of the latest 
edition of “Gaskets, Packings, and Seals,” twelve 
pages of helpful information. Address Armstrong 
Cork Company, Gaskets and Packings Depart- 
ment, 1512 Arch Street, Lancaster, Pennsylvania. 


December 15, 1946 


fore, approaches that of #9530 cork composition. Unit 
load increases only from 100 to 170 psi when width 
is increased from 14” to 1”. 

With DC-118, also charted above, gasket behavior 
will be more rubber-like because of its relatively low 
cork content. !iere 460 psi is needed to get 25% com- 
pression on the 14” piece. When width is increased 
to 1” a load of 720 psi is required. Other Armstrong’s 
cork-and-rubber compositions provide intermediate 
degrees of compressibility. 

The curves given above illustrate why a compres- 
sion specification clause should always state the 
sample size. This is especially important with straight 
rubber compounds. Since other variables influence the 
choice of a gasket material, we recommend that you 
discuss your specific problems with an Armstrong 
representative before you set up specifications. He 
will be glad to suggest suitable materials. 

If you prefer, send drawings and details to us. You 
will find our recommendations unbiased and keyed 
to good current gasket design and sealing practice. 


ARMSTRONG 'S 


GASKETS : SEALS: PACKINGS 


A) 


Cork Compositions 2 Cork-and-Synthetic-Rubber Compositions 
Synthetic Rubber Compounds ®@ Cork-and-Rubber Compositions 
Fiber Sheet Packings * 


Rag Felt Papers bd Natural Cork 
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SAE Annual Meeting 


(Continued from page 56) 


nerholm, Ford Motor Co. 
8:00 P.M.—BODY AND 
JUNIOR STUDENT 
Opp PROBLEMS AT HIGH SPpEEps, R. A. 
Railton, Consulting Engineer. (As 
interviewed by D. G. Roos, interrog- 
ator.) 


Tuesday, January 7 
10:00 A. M. TRUCK AND BUS 





Another fact 
Atwood Clutches of 
equipped testing and 
ments constantly be 
reseatch facilities furt 


in the clutch buile 


DESIGNING FOR HIGHER OUTPUT IN GASO- 
LINE ENGINES. 

CONSIDERATIONS IN VALVE GEAR DESIGN, 
V. C. Young, Wilcox-Rich Div., Eaton 
Manufacturing Co. 

SUPERCHARGERS FOR GASOLINE ENGINES, 
R. L. Weider, White Motor Co. 

10:00 A. M.—AIRCRAFT 

POWERPLANT 

THE ATMOSPHERE AND ITS PREDICTED 
EFFECTS ON TURBINE TYPE AIRCRAFT 
ENGINES, A. Dolinsky and F. W. 
Disch, Boeing Aircraft Co. 

STUDY OF FUEL SYSTEMS FOR JET AIR- 
CRAFT, W. H. Curtis and P. J. Lan- 
sing, Thompson Products, Inc. 


mak ng possible t 





10:00 A. M. PASSENGER CAR 

DEVELOPMENT OF THE JACK AND Heintz 
ENGINE, R. L. Skinner, Skinner Aggo. 
ciates. 

PRODUCTION OF THE JACK AND HEInyg 
ENGINE, R, M. Heintz, Jack & Heintz, 
Inc. 

COPPER BRAZED CROSLEY Motors, Pay} 
Klotsch, Crosley Motors, Inc 

12:00-1:30 P.M. BUFFET LUNGH 

2:00 P.M. TRUCK AND Bus 

DESIGNING FOR HIGHER OUTPUT 

IN GASOLINE ENGINES 
(continued) 

AN APPROACH TO THE SELECTION op 
COMPRESSION RATIO AS RELATED 79 
FUEL QUALITY, H. T. Mueller and E, 
J. Gay, Ethyl Corp. 

THE TREND IN COMBUSTION CHAMBERS 
AND FUEL Systems, A. T. Colwell, 
Thompson Products, Inc., and Alex 
Taub, Consulting Engineer to Thomp- 
son Products, Inc. 

2:00 P. M_— AIRCRAFT 

POWERPLANT 

O-RING SEALS IN THE DESIGN oF Hy- 
DRAULIC MECHANISMS, D. R. Pearl, 
Hamilton Standard Propellers Div., 
United Aircraft Corp. 

MEAN SPECIFIC HEATS FOR THE WORKING 
MEDIA OF GAS TURBINE POWERPLANTS, 
N. A. Hall, United Aircraft Corp. 

STRESSES IN ROTATING Discs, C. M. Me- 
Dowell, Packard Motor Car Co. 

NACA Stupy 0F MEASUREMENT OF PIs- 
TON-RING RADIAL-PRESSURE DISTRIBU- 
TION, M. C. Shaw, C. D. Strang, and 
O. W. Hart, National Advisory Com- 
mittee for Aeronautics. 

2:00 P. M. BODY 

IMPORTANT FACTORS IN MODERN COACH 
DesicN, H. E. Fox, GMC Truck & 
Coach Div., General Motors Corp. 

MODERN PLASTICS AS APPLIED TO AUTO- 
MOTIVE TRANSPORTATION, F. B. Stan- 
ley, Modern Plastics. 

8:15 P. M@—AIRCRAFT 

POWERPLANT 

LESSONS LEARNED FROM WoRLD War II 
AS REGARDS PREPARATIONS FOR ENGI- 
NEERING AND INDUSTRIAL MOBILIZA- 
TION, Maj. General L. C. Craigie, 
Chief, Research and Development 
Div., Wright Field. 


Wednesday, January 8 


10:00 A. M. DIESEL ENGINE 

Must DIESEL ENGINES SMOKE? P. H. 
Schweitzer, Pennsylvania State Col- 
lege. 

ANALYSIS OF POSITIVE SUPERCHARGER 
Lossss, R. J. S. Pigott, Gulf Research 
and Development Co. (To be present- 
ed by B. R. Walsh, Gulf Research and 
Development Co.) 

10:00 A. Mi AIRCRAFT 

POWERPLANT 

SYMPOSIUM — COLD-WEATHER OPERA 
TION, H. H. Forney, Navy Depart 
ment; William Weitzen, Air Materiel 
Command, Wright Field; G. A. Bleyle, 
Wright Aeronautical Corp. 

10:00 A. M. PASSENGER CAR 

HEATING AND VENTILATION DESIGN FA 
TORS IN AUTOMOBILES, L. A. Rodert. 


(Turn to page 84, please) 
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lid. Toronto, Canada. 


December 15, 1946 


































The ’’Production Parts Tubing” 


- Because it re-forms and machines so 
well, Michigan welded steel tubing is 
widely used in the fabrication of 
production parts such as automobile 
exhaust and muffler tail pipes, gas 
tank filler tubes, steering jackets, 


Prefabricated 


Michigan will furnish the complete 
part fabricated from welded steel 
tubing, all re-formed and machined. 
If you have the equipment and capac- 
ity in your own plant to do this work, 


and wherever bent and shaped tubes 
may be required. True concentricity, 
uniformI. D. and O. D. make it particu- 


larly economical when long runs are 
involved. 


Parts or Tubing 


consider Michigan as your source for 
tubing in the sizes listed above—com- 
mercial mill lengths or cut to special 
lengths. 


Engineering advice and technical help in the 


selection of tubing best suited to your needs. 


STEEL TUBE Ar00UC75 Ca, 


More Than 25 Years in the Business 
9450 BUFFALO ST. « DETROIT 12, MICHIGAN 


FACTORIES: DETROIT, MICHIGAN + SHELBY, OHIO 


Z 


DISTRIBUTORS: Steel Sales Corp., Detroit, Chicago, St. Louis, Milwaukee and Minneapolis—Miller Steel Co., Inc., Hillside, N. J.—C. L. Hyland, Dayton, 
Ohio—Dirks & Company, Portland, Oregon—James J. Shannon, Milton, Mass.—Service Steel Co., Los Angeles, Calif.—American Tubular & Stee) 
Products Co., Pittsburgh, Pa.—Strong, Carlisle & Hammond Co,, Cleveland, Ohio—C. A. Russell, Ine., Houston, Texas—Drummond, McCall & Co., 
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These lwo are Kevolulionizing 


THE 


CLARK 
4-WAY 
PALLET 










































Wwiat A TEAM! Four-way pallets that 

invite savings in time and space.(whether 
box-car, highway truck, warehouse or on the line) by 
uniform, unit-loads. Fork lift trucks that insure these 
savings by rapid movement and ceiling-high tiering (at 
the same time reducing accidents). 

















That’s **The CLARK 
Method”... but only part of it—let a 
Clark Field Engineer tell you more about 
this amazing team (and method) that’s 
cutting costs ... boosting efficiency— 
assuring profits! Write today. 


















Visit National 
Materis 
Handlins 
Exposition 
Cleveland - -- 
January 14-14 


CLARK TRUCTRACTOR 


D CLARK EQUIPMBNT COMPANY 
BATTLE CREEK. MICHIGAN 
BUCHANAN BERRIEN 


Other CLARK Products 


FORK LIFT TRUCKS ELECTRIC STEEL CASTINGS 
TOWING, DUMP AND METAL SPOKE WHEELS 
SHOVEL TRACTORS AXLES & HOUSINGS 
RAILWAY TRUCKS TRANSMISSIONS 


ices on CLARK products will not be advanced in excess of increased costs. 














ivision of 










MER PLANTS JACKSON SPRINGS MICHIGAN 











DRILLS 
& GEARS 
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National Advisory Committes for 
Aeronautics. 

TIRE AND RUBBER SITUATION, J. E. Hale 
Firestone Tire & Rubber Co. ; 

12:00-1:30 P. M. BUFFET LUNCH 

2:00 P. Mi—HORNING 

MEMORIAL LECTURE 

THE MUTUAL ADAPTATION OF AIRCRAFT 
FUELS AND AIRCRAFT ENGINES, §, PD, 
Heron, Consulting Engineer. 

2:00 P. M. PASSENGER CAR 

How LIGHT Is LIGHT IN THE PASSENGER 
CaR FIELD, W. D. Appel, Willys-Over- 
land Motors, Inc. 

REAR INDIVIDUAL WHEEL SUSPENSIONS 

—AMERICAN AND FOREIGN, A. M. 

Wolf, Consulting Engineer. 


Thursday, January 9 


10:00 A. M. AIRCRAFT 

SYMPOSIUM—LIGHT-WEIGHT SANDWICH 
CONSTRUCTION. 

NEW LIGHT-WEIGHT HONEYCOMB Con- 
STRUCTION MATERIAL, W. W. Troxell 
and H. C. Engel, The Glenn L. Martin 
Co. 

THE DEVELOPMENT OF SANDWICH TYPE 
PANELLING, Frank Korsberg, Boeing 
Aircraft Co. 

EXPERIENCES OF AN AIRCRAFT MANUFAC- 
TURER WITH SANDWICH MATERIAL, H. 
B. Gibbons, Chance-Vought Aircraft 
Div., United Aircraft Corp. 

10:00 A. M—FUELS AND 

LUBRICANTS 
SYMPOSIUM ON INSTRUMENTATION 

A-PHOTOELECTRIC DYNAMOMETER LOAD 
CONTROL, M. R. Clapp, Lubri-Zol 
Corp. 

AIRCRAFT ENGINE KNOCK INDICATORS, J. 
S. Bogen, Universal Oil Products Co. 

AN INSTRUMENT FOR PISTON TEMPERA- 
TURE MEASUREMENT, A. C. Scholp, G. 
R. Fuhrman, and P. A. Binda, The 
Texas Co. 

AUTOMOTIVE DETONATION INDICATORS, J. 
W. Wheeler, Sperry Gyroscope Co., 
Ine. 

10:00 A. M.—TRACTOR AND 

FARM MACHINERY 

TRACK LAYER TRACTOR PERFORMANCE 
DATA WITH A TORQUE CONVERTER IN- 
CORPORATED IN THE PROPELLING DRIVE, 
A. C. Boock and E. F. Norelius, Allis- 
Chalmers Manufacturing Co. 

PREPARED DISCUSSION. 

2:00 P. M. AIRCRAFT 

DESIGN FEATURES OF THE NoRTH AMERI- 
CAN NAVION, S. C. Hellman, North 
American Aviation, Ince. 

PRACTICAL PROBLEMS IN REDUCING 
NOISE IN PERSONAL PLANES, Engine 
and Airframe Aspect, B. J. Simons, 
Stinson Division, Consolidated Vultee 
Aircraft Corp. Propeller Aspect, L. J. 
Trigg, Sensenich Brothers. 

2:00 P. M@—FUELS AND 

LUBRICANTS 

“FRicip-AIrR” STARTING AND OPERATION, 
R. Wayne Goodale, Standard Oil Co. 
of California. 

ENGINE WARM-UP WITH PRESENT-DAY 
FUELS AND ENGINES, J. G. Moxey, Jr., 
Sun Oil Co. 

2:00 P. M. AIR TRANSPORT 

(Turn to page 88, please) 
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Horning Presses 
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TS 
VAD 
Zol 
’ J. 
Co. 
“I The 100-ton Danly 
= Inclinable Press shown 
e ae has a 31” x 40” bed. Pivot 
oem is so arranged that the center 
J ‘ of bed is not elevated when press 
30., in inclined. 
Air-Friction Clutch 
a ir-Friction Clute 
NCE 


is ee odern Design Features 
















fe te Steel Unit Frames—one-piece cast-steel 

rth or Danlyweld as specified... ¥x Enclosed 

aia Eccentric Gear Drive .. . 2-Point Suspension 

ine ..- 3 Pressure Lubrication of all gears and 

a internal moving parts... tx Solenoid Con- 

J. trolled Air-Friction Clutch ... tx Air Counter 
Balance Cylinder for slide return, and many 

TS similar features of modern design. 

Co. 

JAY 

Iti 

RT 


TES 


_ 
The 100-ton Danly Horning Press is shown with remov- 
able knee or table. Press has an 8” stroke—operates at 
40 strokes per minute. Adjustments of slide’4” by hand. 










Announcing The Bend; 


BE | 













A New Bendix-Developed fuel feed system which 
injects gasoline directly into each engine cylinder 










Reduces fire hazard 


. .. the intake passages carry air only—not an 
explosive mixture. 


Easier starting; less back-firing; shorter 
warm-up period 
.. . each cylinder instantly receives correct fuel 
charge; no manifold condensation. 


No icing from fuel vaporization 
. .. the fuel is vaporized within the engine 
cylinder; no “refrigeration” of intake manifold 
or carburetor. 


More pay load, or more ton-miles per gallon 
... leaner mixtures can be used; fuel distribution 
is exactly equal. 


AVIATION CORPORATION 


Less maintenance cost; longer engine life 
... equal fuel distribution means less vibration— 
smoother operation. 


Greater passenger comfort 
...a smoother operating engine means less noise 
and vibration. 


Better altitude performance 
- - - Comparatively unobstructed intake passage 
means higher volumetric efficiency. 


More engine power ... Better engine acceleration... 
--. even cooling of all cylinders, requiring less 
cowl flap opening, thus reducing drag. 


No engine stalls or faltering 
. - - fuel feed not affected by gravity or inertia 
effects in climbs, banks or dives. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 











ee more . _ we = « a vy aoe ETE LOTR 
- Pa : 3 ‘ Ss7 


ee 





. ; 
1 Pe 


"| Direct Fuel Injection System! , 


THE FUEL CONTROL UNIT 
This unit meters gasoline to the injection 
pump. Induction air flows through the venturi 
passage, setting up a metering force which is 
automatically corrected for altitude and tem- 
perature, and therefore is a measure of mass 
air-flow (weight of air) into the engine. 























——_ 
geen 
— THE DISCHARGE NOZZLE THE INJECTION PUMP 
Ge The measured charge of fuel is sprayed into The injection pump divides the 
a each engine cylinder through a discharge metered quantity of fuel into 
nozzle. The discharge nozzle has a spring exactly equal charges, one for 
loaded valve and spiral fuel passage to in- each engine cylinder; then the 
sure uniform diffusion of thoroughly atom- pump forces one charge to each 
ized fuel, with a sharp, clean cut-off after engine cylinder, timed for in- 
each injection period. jection during the intake stroke. 


One airline estimates that with Bendix Direct Fuel Injection their ships are saving 
up to six per cent on fuel. This means an increased pay load of about 900 pounds— 
or room for four additional passengers. Another airline expects to increase cruising 
speed 20 mph at high altitudes by using Bendix Direct Fuel Injection. 


In addition to these remarkable advantages, it has been demonstrated that smoother 
engine operation and less vibration reduce maintenance costs. And of course less 
vibration and noise contribute importantly to passenger comfort. 


An illustrated folder on the Bendix Direct Fuel Injection System will be sent upon 
request. Bendix Products Division, Bendix Aviation Corporation, South Bend, Ind. 





Bendix* creative engineering helps American aviation lead the world 


"Bendix 


PRODUCTS DIVISION 
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ENGINE TROUBLE SHOOTING IN THE AIR, 
John Lindberg, Pan American Air- 
ways, Inc. 

IGNITION SYSTEM ANALYZERS, J. V. Mc- 
Nulty and J. V. Welch, Scintilla Mag- 
neto Div., Bendix Aviation Corp. 

8:00 P. M. PRODUCTION 

(Program to be announced) 


Friday, January 10 


10:00 A. M. DIESEL ENGINE 

METHOD OF EVALUATING EFFECT OF SUL- 
PHUR ON ENGINE WEAR, C. C. Moore, 
Union Oil Co. of California. 

METHOD OF MEASURING CYLINDER WEAR, 
C. S. Bruce and J. T. Duck, National 


Bureau of Standards. 

10:00 A. M. AIR TRANSPORT 

REVIEW OF AIR TRANSPORT DEVELOP- 
MENTS IN 1946, O. E. Kirchner, Amer- 
ican Airlines, Inc. 

SYMPOSIUM—FUTURE DEVELOPMENTS IN 
AIR TRANSPORTATION. 

Economics, H. E. Nourse, United Air 
Lines, Ine. 

ENGINES, R. C. Loomis, Trans World 
Airline. 

AIRCRAFT STRUCTURES, H. E. 
American Airlines, Inc. 

2:00 P. M. DIESEL ENGINE 

OUTLINE OF NAVY PROGRAM FOR FUTURE 
DIESEL FUELS. 


Hoben, 





| Sa that Donaldson Air Cleaner- 
equipped engine is enclosed in a dust- 
tight box, bolted to a concrete stand in 
the Donaldson laboratories, and doesn’t 
move an inch. But during a certain hour- 
long test, the air cleaner is fed as much 
dust as it would ordinarily handle in 3000 


miles of truck or bus service. 


This arrangement also permits other 


tests: 


1. No dust is fed to either engine or cleaner to 


determine engine wear factor. 


2. Engine operates in dust cloud—clean air fed to 
induction system to check engine for possible 


dust leaks. 


3. Dust fed to cleaner with engine operating in 
dust-free atmosphere to check air cleaner effi- 


ciency and its relation to engine wear. 


Such tests with Donaldson Air Cleaners 
assure you of efficient, dependable dust 


protection. 


DONALDSON CO. 


666 Petham Bivd., St. Paul 4, Minn 
Sales Engineers: Chicago, Detroit, Cleveland 






WRITE US ON YOUR DUST PROBLEM 




















INC. 
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NAVY EXPERIENCE WITH DIESEL Fupys 
DURING THE War, Captain W. C. La. 
trobe, Bureau of Ships, Navy Depart. 
ment. 

NAvy DIESEL ENGINE RESEARCH, W., F. 
Joachim, U. S. Naval Engineering 
Experiment Station. 

2:00 P. M. AIR TRANSPORT 

RECENT DEVELOPMENTS IN THRUST Aug. 
MENTATION AS APPLIED TO Raptay 
ENGINE INSTALLATIONS, W. A, Cleg- 
ern, Consolidated Vultee Aircraft 
Corp. 

COMPLETE POWER EGG GROUND Testing. 
R. W. Lahners, Trans World Airline. 


Truck-Trailer Manufacturers 
Traffic Committee Meets 


The initial and organizational meeting 
of the Truck-Trailer Manufacturers 
Association Traffic Committee was held 
during the first week of December in 
Washington. The members of the com- 
mittee are: Grey Bruno, chairman, 
Fruehauf Trailer Co., Detroit, Mich.; 
W. P. Curlin, the Steel Products Co., 
Savannah, Ga.; W. D. Evans, Carter 
Manufacturing Co., Memphis, Tenn. 

E. F. Streib, representing The Trail- 
mobile Co., and J. L. Glick, president of 
the association and of the Truck Engi- 
neering Corp., Cleveland, met with the 
committee. 

During the course of its two-day meet- 
ing, the committee held a joint session 
with the members of the National Clas- 
sification Board to ask for the sugges- 
tions of the Board members as to how 
the committee can best serve the truck- 
trailer industry and cooperate with the 
Board. 


Diehl Elected President 
of Automobile Old Timers 


George Conrad Diehl, past president 
of the American Automobile Associa- 
tion and one of the nation’s foremost 
highway traffic authorities, was re-elect- 
ed president of the Automobile Old 
Timers at the seventh annual organiza- 
tion meeting of the Board of Directors, 
held at national headquarters in New 
York. 

The other officers re-elected were: 
William H. Hotchkiss, honorary presi- 
dent; George Conrad Diehl, president; 
Arthur Lee Newton, first vice-president; 
George M. Slocum, second vice-presi- 
dent; William L. Hughson, third vice- 
president; David C. Fenner, treasurer; 
Frederick H. Elliott, secretary. 


Indian Plans to Export 
5000 Motorcycles in 1947 


Five thousand motorcycles will be 
earmarked for export in 1947 by the 
Indian Motorcycle Co., it was an- 
nounced by Ralph B. Rogers, president. 
Allotments will be made to the com- 
pany’s 80 foreign dealers throughout 
the world by Indian Motorcycle Export 
Corp., an affiliate. 
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National Aircraft Show 


(Continued from page 36) 


reversible propellers will be provided. 
The CW-32 will be designed to permit 
optional installation of jet engines if 
these become competitive for cargo 
hauling. First of the CW-32s is to be 
completed early in 1948. 


Military Exhibition 
AAF participation in the show in- 
cluded a series of jet plane races 


against time around an 820 mile course 
which started from the show and in- 









ze Lock 





Designed and produced — for all types of 
internal combustion engines — by "Tappe?t 
Specialists," skilled engineers, and produc- 
tion craftsmen who have devoted years to 
the manufacture of the finest tappets made. 


Johnson "Lock Tyte Adjustable Tappets 
stay put and wear evenly — resulting in 
longer tappet life — greater valve protec- 
tion — reduction of false motion — and less 


frequent engine overhauls. 


THE JOHNSON SELF LOCKING SCREW 


PATENTS PENDING 






heat 
treated for maxi- 
mum strength and 
hardness. 


Finest steel, 


Loads carried sol- —” 
idly on full length 
of meaty seated 
threads. 


0 





TABLE 
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WITH THE JOHNSON 
SELF-LOCKING SCREW 


No locknuf. 


4 Lock obtained by 


live spring action 
a ” of diaphragm. 


No leading edges 
to cut threads when 
screw is turned. 


wry 


Muskegon 


cluded Indianapolis, Evansville, Cincin- 
nati, Columbus and return to Cleve- 
land. First three winners shattered 
jet plane marks made last September 
in the National Air Race Thompson 
and Bendix events. Capt. J. S. Sulli- 
van, the winner, averaged 534.6 mph 
in his flight of one hr 31 min 52 sec. 
Maj. W. L. Moore averaged 529 mph 
with time of one hr 32 min 36 sec, and 
Maj. F. E. Everest was third with 
519.16 mph in one hr 34 min 40 sec. 





apJuUS 





WRITE FOR 
FOLDER 46A 


Products Ine. 


Wichigan 









When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 


All five planes used were Lockheed p. 
80 Shooting Stars powered with GR. 
Allison I-40 (J-33) turbo-jet engines, 

The AAF’s static display included g 
full-scale cutaway model of the Boei 
B-29 Superfortress internally lighted, 
and the “Pacusan Dreamboat,” the 
B-29 which flew over the top of the 
world from Hawaii to Cairo non-stop, 
Jet fighters shown included the Repub. 
lic P-84 Thunderjet powered with a 
GE TG-180 axial flow turbo jet engine, 
a Lockheed P-80, and several captured 
German jet fighters. 

The Navy’s first carrier-based jet 
fighter, the McDonnell FD Phantom 
powered with Westinghouse twin tur- 
bo-jet engines, was displayed for the 
first time along with a number of other 
new Navy planes including Douglas, 
Curtiss-Wright and Martin Dive bomb- 
ers and torpedo bombers, and the Ryan 
FR-1 Fireball fighter which has a 
1200 hp Wright engine and propeller 
in the nose and a GE I-16 turbo-jet 
engine in the tail. 

The Lockheed PV-2 “Truculent 
Turtle,” which made the 11,000 mile 
non-stop flight from Australia to Co- 
lumbus, Ohio, was exhibited also by 
the Navy along with an assortment of 
guided missiles, a scale model of the 
Bikini atoll showing how atomic bomb 
tests were conducted, and many other 
displays. 


Engines and Propellers 


Engines and propellers exhibited at 
the show in their own displays or in 
aircraft cannot even be listed in this 
story because of space limitations. 
Among the most interesting large 
powerplants were the 2400 hp North- 
rup-Hendy turbodyne, first turbo-pro- 
peller engine built and tested in this 
country, and a cutaway model of the 
3500 hp four-row P&W Wasp Major, 
described as the most powerful re- 
ciprocating aircraft engine in produc- 
tion in the world. Pratt & Whitney 
also showed a 450 hp Wasp Jr engine 
cesigned for helicopters, the power- 
plant for the larger Sikorsky and Bell 
helicopters. 

The National Advisory Committee 
for Aeronautics exhibited in the NACA 
engine laboratory, across the airport 
from the show, a 20 in. diam ram-jet 
engine which is being tested for pos- 
sible future use as a supersonic power 
plant. The tests are being conducted 
by lowering the engine from the bomb- 
bay of a flying B-29 into the free air- 
stream below. 

Smaller powerplants were exhibited 
by Continental, Jacobs, AirCooled, and 
Cameron. 

The 125 hp _ experimental four- 
cylinder Cameron engine, which has 
internal cooling as well as external 
fins, was one of the most novel power- 
plants exhibited. Jacobs, in addition to 
its line of air-cooled engines, announced 
two liquid-cooled engines of 100 and 
165 hp, the only small liquid-cooled en- 
gines in the show. Allison division of 
(Turn to page 92, please) 
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Two fingers on the steering wheel—it turns easily, and 
the front wheels of the heaviest truck or bus follow 
exactly. Vickers Hydraulic Power Steering does the 
work, And steering is just as easy over the roughest 
ground off the road as it is on smooth concrete. Road 
shock cannot be transmitted from the front wheels to 


the steering wheel or driver. 
Steering is instantly responsive and firm—no rub- 
bery feeling or wander. The driver is relieved of the 


WhickERS Incorporated ° 1428 OAKMAN BLVD. « DETROIT 32, MICHIGAN 


Application Engineering Offices: CHICAGO ¢ CINCINNATI © CLEVELAND ¢ DETROIT ¢ LOS ANGELES » NEWARK ¢ PHILADELPHIA 
ROCHESTER * ROCKFORD 





most exhausting part of his job, enabling him to get ~ 


more done with less fatigue. 

Vickers Hydraulic Power Steering has many other 
advantages: (1) requires minimum space and is ap- 
plied to most existing hand steering mechanisms with 
a few simple alterations; (2) automatic protection 
against abuse and excessive steering reaction forces; 
(3) automatic lubrication; (4) 15 years of successful 
operating experience. Ask for Bulletin 44-30. 


e TULSA ¢ WORCESTER 
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tive Protection 
ted Metal Surfaces 


ACP phosphate coatings produce an excellent paint-bonding 
surface on metal parts and provide a foundation for a lustrous 
and lasting finish. There are various types depending on the 
kind of metal, its condition and the purpose for which it is to 
be used as well as the equipment facilities of the manufacturer. 
Some of these phosphate coatings are briefly described. 


Cold SPRAY-GRANODINE in a short spray time forms a 
uniform, smooth, zinc phosphate coating —a superior base for 
lustrous, enduring paint finish. Cold Spray-Granodine is of 
special interest to fabricators of automobile bodies, fenders, 
refrigerators, cabinets and in general for proper preparation 
of sheet steel products for durable, lustrous finishes. 


DURIDINE simultaneously cleans and deposits a thin, tight, 
close-grained phosphate coating on ferrous surfaces which pro- 
vide the proper surface preparation for durable paint finish. 
The Duridine process is simple, economical and effective. Pres- 
ent spray washer installations of mild steel are adequate. 


THERMOIL-GRANODINE used in an immersion process cre- 
ates on steel an oil-absorbing, paint-bonding, crystalline coat- 
ing of iron and manganese phosphate, integrated with the base 
metal. Treated surfaces, when oiled or painted, provide excel- 
lent protection against rust. Thermoil-Granodine furnishes ex- 
cellent rust protection for tools, nuts, bolts and unpainted 
replacement machine parts. 


Years of actual experience in the metal cleaning field 
have enabled ACP to develop chemicals and proc- 
esses which are giving maximum results in cleanin 
and surface preparation for paint for. varied types 2 
metal and under varying conditions. ACP Techni- 
cians have had many years’ experience in this field 
and will gladly consult with you and recommend the 
ACP products and processes which will most effec- 
tively and economically meet your requirements. 


Cr Tr 
AMERICAN GHEMICAL PAINT CO. 


PENNA. 
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General Motors showed a model of a 
DC-4 powered with Allison engj 
and also exhibited some of the Allison. 
made jet engines. 

A clipped-tip 13.5 ft diam Hamilton 
Standard hydromatic propeller, y 
a new-type blade and equipped with 
reversible as well as controllable pj 
was shown by United Aircraft Corp. 
It is scheduled for installation on sey. 
eral new transports including the Mar. 
tin 202, Consolidated 240 and Lockheed 
Constellation. Curtiss-Wright exhibited 
its electric controllable and reversible 
pitch propellers, while a_ six-blade 
Aeroproducts hydraulic counter-rotat. 
ing propeller was mounted on the noge 
of the new Curtiss-Wright XBTC2 
dive bomber and shown in the Navy 
exhibit. 

Among smaller props displayed were: 
the Sensenich two-position propeller, 
fixed pitch propellers, several Aero- 
matic variable pitch propellers, the 
Hartzell reversible and ground adjust 
able pitch lightplane propeller, and a 
display of unfinished laminated wood 
blades by Plushwood, Inc. 












Accessories and Equipment 


Roundup of all the hundreds of 
accessories and equipment items. ex- 
hibited by 71 manufacturers at the air- 
craft show is obviously impossible. 
They ranged from jet  spark-plug 
igniters by Champion Spark Plug to 
Elastic Stop-Nut’s new self-locking 
nuts which can withstand heat up to 
1000 F, and from Bendix Friez divi- 
sion’s new wind dial-anemometer indi- 
cating wind direction and _ velocity 
simultaneously, to small-sized airport 
gasoline trucks for light plane fueling, 
exhibited by Buda Co., Harvey, IIl., and 
Engineering Research Associates, St. 
Paul, Minn. 

A new system of airplane control 
which makes possible separate three- 
way control of rudder, ailerons and 
elevators by manipulations of a wheel, 
without use of rudder pedals, was 
shown by Dayton (Ohio) Aircraft 
Products, Inc. The wheel swings from 
side to side for rudder control; it is 
turned for aileron control, and pushed 
forward or pulled back to nose the 
plane up or down. The inventor, Wal- 
ter Beetle, claims that flight tests have 
shown the device makes perfect ¢o- 
ordinated turns using both rudder and 
aileron simultaneously, and that the 
one system will fit any airplane from 
the smallest single-seater to the 
heaviest and fastest plane flying or in 
design stage. It was pointed out that 
the system makes possible flight using 
aileron and elevator control alone, or 4 
two control system except when rudder 
control is needed when it may be in- 
stantaneously added without use of 
foot pedals. 

Not in the show building but much 
in evidence was the Airporter, deluxe 
airport bus developed by the Fxible 
Co., Loudonville, Ohio, for airport to 
downtown transportation. It was 


(Turn to page 94, please) 
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"and Are You Wrestling with Manufacturing Problems? 
, 2 You Can Get More Products per Ton—Better Products 
nree per Ton—with N-A-X HIGH-TENSILE Steel 


and 





heel, . Manufacturing experience proves it true: N-A-X HIGH-TENSILE steel 
bea enables the average user of hot- and cold-rolled sheets to increase pro- 





_— duction of units 33% without increasing steel consumption. 

it is With this low-alloy, high-tensile steel, less metal is required for each 

ished unit. Sections are thinner, yet have equal strength and greater durability. 

- the This saving may well make it possible for you to produce four parts 

Wal- where you normally produce three. 

have ° ° 

, N-A-X HIGH-TENSILE steel can be drawn and formed to intricate shapes. 

, ond It has excellent weldability, high fatigue- and corrosion-resistance and 
the great impact toughness. These superior qualities bring you not only 

from a better product—but also important economies in handling, fabricating 
the and finishing. 

oa The full extent to which N-A-xX HIGH-TENSILE can 

.sing increase and improve your production depends, 
one of course, on your own particular products and 

dder methods. Our metallurgists and engineers will be 

e in- glad to help you investigate fully. 

e of 

~ GREAT LAKES STEEL 
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fe HIGH-TENSILE STEEL Corporation 


Be iciat N-A-X ALLOY DIVISION ¢ DETROIT 18, MICHIGAN 
GREAT LAKES STEEL CORP. UNIT OF NATIONAL STEEL CORPORATION 
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demonstrated by hauling passengers 
from incoming planes to downtown 
Cleveland, and by transporting others 
about the huge Cleveland airport. 
Standard Oil Company displayed its 
line of Atlas aircraft accessories by a 
visit of the company’s DC-4 “Atlas 
Skymerchant” to the Aircraft Show, 
marking the beginning of a sales pro- 
motion tour to 800 airports in the U.S. 
and Canada. The plane is fitted out 
as a flying show case for tires, bat- 
teries, and other aircraft equipment. 
Edo Aircraft Corp. used the show to 
announce its new type all-metal pro- 
duction-designed floats for lightplanes. 


Each float is built in four component 
parts with interchangeable components. 


Materials 


Among the most interesting displays 
of materials were the Fiberglas insula- 
tion displays by Owens-Corning, show- 
ing insulation blankets capable of with- 
standing heats up to 2200 IF, when 
wrapped around tailpipes of jet en- 
gines. The Glenn L. Martin Company 
exhibit showed in addition to the 202 
airplane, displays of Marvinol, a vinyl- 
resin with a wide variety of uses in in- 
terior furnishing of aircraft as well as 
for raincoats and luggage. Martin also 





Brazing 


AND ANNEALING 





A continuous mesh belt conveyor furnace used for brazing and 
4" wide and handles products up 


bright annealing. Has belt 
to 13° in height. 


Lower production costs, stronger joints, more 
uniform results, improved appearance, increased 
production and savings in time, material and 
weight. These are some of the advantages re- 
ported by users of EF brazing furnaces in the 
production of their ferrous and non-ferrous parts 
and assemblies. 


Many EF furnaces are used for bright annealing 
and other heat treating processes as well as for 
brazing. The above illustrations show only 
three of the numerous types we build 






Discharge end of an EF continuous roller 
hearth furnace brazing heavy steel assemblies. 


An EF forced circulation automatic tray conveyor 
combination brazing and heat treating furnace. 


Assemblies ranging in size from small radio tube 
parts up to large automotive, aircraft and refrig- 
erator units are being neatly gnd economically 
joined in EF continuous and batch type furnaces. 


Many products which previously were difficult 
or expensive to make in one piece, are now 
being made in several pieces and brazed in a 
fraction of the time and at a fraction of the cost 


Any number of joints can be made in the same 
assembly, or any number of pieces can be 
joined at one time. 


* Investigate the advantages of EF furnaces 
for your joining and heat treating processes. 


We will be glad to put samples of your products thru one 


of our furnaces to show you the results you can expect, 
and give you an estimate of the cost of equipment to handle 
your products together with operating costs, if interested. 


The Electric Furnace Company 


om, mime) 


ee a 


GAS FIRED, OFF FIRED AND ELECTRIC FURNACES FOR ANY PROCE 







Information on above and 
other EF brazing and heat 
treating furnaces gladly 


PRODUCT OR PRODUCTION furnished on request. 
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showed “Honeycomb,” a lightweight 
plastic panelling and flooring material, 
Fairchild Engine & Airplane Corp 
demonstrated its Duramold method of 
molding plastic-bonded Plywood, and 
its Al-Fin process for bonding alumi- 
num to steel used in cylinder fins, bear 
ings and heat exchangers. 
Chance-Vought Division of United 
Aircraft Corp. demonstrated Metalite 
a new aircraft structural material 
which sandwiches a balsa wood core be. 
tween sheets of aluminum alloy to 
achieve lightweight and great strength, 
A new Chance-Vought jet-propelled 
Navy fighter, the XF6U-1, announced 
during the show by the Navy, is eon. 
structed of this new material. 






Push-Button Warfare is 
Considerably in Future 


Push-button warfare, in terms of 
guided missiles and supersonic aircraft, 
is considerably in the future, John K. 
Northrop, president of Northrop Air- 
craft and noted airplane designer and 
builder, said at a recent meeting of the 
West Coast Aviation Writers Associa- 
tion. 

Mr. Northrop emphasized that “he 
United States has no effective long- 
range guided missiles and is only in the 
preliminary development stage of short- 
range guided missiles.” 

The pioneer aircraft designer pointed 
out that although we have improved 
captured German V-1 and V-2 missiles, 
it will be from two to five years before 
America will have guided missiles 
“worthy of the name,” developed for 
production. 

The V-1 and V-2 missiles, Mr. North- 
rop pointed out, could be produced in 
quantities today but they would be use- 
less except for “last ditch stands” be 
cause of their limited range. Control of 
guided missiles is one of the most im- 
portant problems to be solved, he said. 
Radar control is only efficient in “line of 
sight” at distances up to 200 miles. 
Radio, which is less reliable, can oper- 
ate up to 1500 miles. Heat, sound and 
light are being studied as control means, 
but at present they are unsuitable for 
long-range operation. 

Mr. Northrop emphasized that even 
after control problems are eliminated, 
all the problems of transonic and super- 
sonic flight will have to be solved. “Sonit 
and supersonic speeds for aircraft are 
still in the future,” he said. “At present 
we do not have any aircraft capable of 
the speed of sound.” The fastest I 
corded aircraft speed to date is about 
620 miles per hour, nearly 150 miles per 
hour below the speed of sound. 

“We have only begun to penetrate this 
new field of high speed flight,” the ait- 
craft builder said. “We know exceed: 
ingly little about the new aerodynamt 
field of sonic velocities. A whole t¥ 
science must be developed before ¥ 
can achieve speeds of this nature.” 

























ms of 
reraft, 
ohn K. 
p Air- 
er and 
of the 
.Ssocia- 


at “he 
2 long- 
7 in the 
f short- 


pointed 
proved 
nissiles, 
; before 
missiles 
ped for 


North- 
uced in 
be use- 
ids” be- 
ntrol of 
10st im- 
he said. 
“line of 
) miles. 
in oper- 
and and 
| means, 
able for 


lat even 
ninated, 
d super- 
1. “Sonic 
raft are 
, present 
pable of 
stest re 
is about 
niles pe! 


rate this 
the all 
- exceel- 
dynamit 
role TW 


DUSTRIES 


















@ Pictured hete are a few Fulton 


Sylphon bellows assemblies typical 
of thousands of such devices pro- 
duced by this company every year 
for American industry. 

Like precision instruments in the 
hands of skilled craftsmen, these 
bellows assemblies are used by engi- 
neers and designers to help make 
their new product and processing 
plans come true. 


As the basis of controls they 
tegulate oil, water and air temper- 
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atures, open and close valves, sound 
alarms, turn off power, and do 
countless other jobs dependably 
and accurately. 

They function automatically and 
indefinitely . . . practically without 
attention or maintenance ... in the 
open, or deep within an engine. 

Perhaps there’s an idea here for 
you... for that new product you're 
planning, or that processing method 
that’s not working just right. A 
letter to Fulton Sylphon’s engi- 


FULTON SYLPHON 


THE FULTON SYLPHON COMPANY e KNOXVILLE 4, TENNESSEE 


- 


neers, describing your problem, 
will get quick action without obli- 
gation. Or write for your copy of 
Catalog XB-1300. 








Canadian Representatives, Darling Brothers, Montreal 
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New Products for Aircraft 


(Continued from page 46) 


of an airplane’s load. In addition, the 
indicator is helpful in blind flying, par- 
ticularly in turbulent air, where it pro- 
vides information quickly with no time 
‘ag. The instrument’s reading is ob- 
ined by measuring the angle of at- 
tack, the angle at which the air strikes 
the wing. A freely moving vane on the 
nose of an airplane is electrically con- 
nected to the instrument’s pointer on a 
dial in the cockpit. A red reference 
marker on the dial indicates the angle 


of attack which results in stalling of 
the wing, while a green reference 
marker shows the airplane’s most ef- 
ficient flying angle. Should a pilot fail 
the see the approach of the stall on the 
dial, a horn or flashing light will alert 
him. 

The manufacturer also states that 
the angle-of-attack indicator will help 
in transition training to faster aircraft 
with higher wing loading, or to planes 
which have power controls and which 





signing and building small motors 


for over 
applications. 


THE 








good MOTOR performance 


Specially designed for each par- 
ticular application and with quality 
and dependability built into every 
part, Lamb Electric Motors have 
established a reputation for long, 
trouble-free performance. 


Contributing importantly to this 
good performance is our expe- 
rience gained in 31 years of de- 


three thousand 


LAMB ELECTRIC CO. 
KENT, OHIO 


SPECIAL 
FRACTIONAL HORSEPOWER 


special 





consequently have little “feel.” jy, 
primary instruction, certain hard-to. 
teach phases of flight such as the stall, 
mushing, and normal glide are made 
easier to understand by the new instry- 
ment, it is said. 


Aluminum Extension Ladder 


A new extension type all-aluminum 
ladder is being offered by the Aluminum 
Ladder Co., 211 Carbis St., Worthing- 
ton, Pa. Designated as an airplane ex- 
tension ladder, this new product is de- 





_s 


This aluminum extension ladder is 
designed for compact storage in 
an airplane or hanger 


signed for use in refueling and ground 
maintenance of aircraft. Length unex- 
tended is 9 ft and extended is 17 ft. The 
top of the ladder is curved to fit the for- 
ward edge of the wing and rubber cov- 
ered to prevent damage to wing surface, 
“(Turn to page 98, please) 
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Manufactured by the Wm. R. 
Whittaker Co., Los Angeles, Calif., 
is a new sliding gate shut-off valve 
for use in civil and military air- 
craft. Consisting basically of two 
ported metal face plates between 
which operates a metal ‘slide, the 
valve employs a positive fliiid seal. 
It is offered in a variety of sizes 
and pressure ratings and, the manu- 
facturer states, is used for fuel oil, 
engine ail, water, air or vacuum 
lines, and can bé adapted to re- 
mote control systems 
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A VEHICLE OWNER wrote his mechanic: “I’ve always 
claimed you are the greatest mechanic in the world. Now 
’'m convinced. I pulled that two-wheel trailer with a 
heavy load from Tucson to Del Rio, Eagle Pass, Kerr- 
ville—then all over west and south Texas .. . almost 
3,000 miles. I never put one single quart of oil in the 


engine since I left Tucson.” 


Here’s an engine that had gone 124,000 miles and a set 


of Pedrick rings made it run like new. Here’s the kind of 


ring performance that creates enthusiastic dealer cus- 
tomers and loyal car buyers. 

One of the fundamental differences between Pedrick 
rings and others is the fact that Pedrick rings are “Heat- 
Shaped.” This patented process imparts performance 


characteristics to the rings that assure better, longer- 
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Mii oll, contio€ inthe long run 





lasting service, whether for original equipment or for 
replacement service through your dealers. Let Pedrick 
engineers show you why. WILKENING MANUFACTURING 
Co., Philadelphia 42, Pa. In Canada: Wilkening Manu- 
facturing Co. (Canada) Ltd., Toronto. 


y oe » f 


PISTON RINGS 
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The ladder is constructed entirely of 
aluminum alloy ST61. It weighs only 
41 lb and thus can be handled easily by 
one man. It is non-sparking and is 
supplied with non-skid rubber feet. 


Wire Airplane Tire 


A wire airplane tire designed to carry 
loads twice as great as today’s standard 
tire has been developed by the United 
States Rubber Company, Cleveland, 
Ohio. Use of fine, flexible steel wire 
cord has permitted construction of a 
smaller airplane tire with a much 
stronger carcass, therefore a greater 
carrying capacity, reported the com- 





Small Plane Battery 


A new small-plane battery which is 
said to have more power, lighter 
weight, higher performance and 
longer life than any previous bat- 
tery of its size, has been brought out 
by the Willard Storage Battery Co., 
246 E. 131 St., Cleveland, Ohio. 
This new aircraft battery, type 
AW-12-25, is a 12 v unit of stand- 
ard dimensions (10 in. long, 5.125 
in. wide, 7.375 in. high), and has 
a 25 amp-hr capacity at a 5 hr 
rate. It weighs 23.5 Ib. 





The PALNUT is a single 
thread, spring tempered 
steel locknut. When 
tightened, its arched 
slotted jaws grip the 
bolt like a chuck (B-B), 
while spring tension is 
exerted upward on the 
bolt thread and down- 
ward on the regular 
nut (A-A), securely 
locking both. 





















Absolute Security — Speedy Assembly — Low Cost 


With a regular nut carrying the load 
and a Double-locking Palnut to keep 
it tight—you have a powerful fasten- 
ing team that is unaffected by vibra- 
tion, heat or oil. You’ve got a speedy 
team, too, because both the regular 
nut and Palnut spin on the bolt 
freely and install quickly with power 
tools. 


Double-locking Palnuts are extremely 
low in cost, may be re-used and are 
interchangeable with other locking 


DOUBLE- 


LOCKING 


devices. Palnuts are being used with 
great success on a variety of chassis 
and engine applications by most lead- 
ing car and truck manufacturers. 


Place Palnuts on test. Send details of 
your assembly for samples. Detailed 
literature sent on request. 


THE PALNUT COMPANY 
60 Cordier St., Irvington 11, New Jersey 
Detroit Sales Office: 
5-210 General Motors Bidg., Detroit 2, Mich. 


PALNUTS 
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pany’s tire engineers. 


The need for 
such a tire results from the thinner air. 
foils of super-speed planes, which re. 
strict the amount of space for retracted 


tires. An experimental 6-ply 15.50-20 
tire was designed to carry loads of 20 
tons, approximately twice the load car- 
ried by the present tire of the same size, 
While a set of four wire tires of this 
size would probably permit 80-ton loads, 
far greater plane loads would be pos- 
sible with larger size wire tires. This 
tire weighs 230 lb and has a normal air 
pressure of 250 psi. Its developers esti- 
mate, however, that it could be inflated 
to 1700 lb before bursting. 


Fageol Products Co. to 
Build Marine Engines 


Entrance of Fageol Products Co., 
Kent, Ohio, into marine markets was 
announced by L. J. Fageol, president of 
the engine manufacturing firm. A ma- 
rine division of Fageol Products Co. 
has been established to handle sales and 
manufacture of marine engines, Mr. 
Fageol said. 


Hydraulic Wheel 
Removal Dolly 





A new, hydraulically operated wheel 
removal dolly for use in removing 
and installing landing gear wheels 
on all types of multi-engine air- 
planes has been perfected by Air- 
quipment Co., Burbank, Calif. The 
new unit incorporates a_ welded 
tubular steel base which is moved 
on one swivel and two fixed casters. 
Wheel carriage fork is raised or 
lowered by a manually operated 
hydraulic jack. A steel chain keeps 
tire and wheel in upright position. 
The unit will handle tire and wheels 
up to 65 in. in diam. 
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LIGHT- 
SENSITIVE 
CELL 
ELECTRODES 


Put the ‘finger on PROBLEMS like these! 


How?—by selecting and applying the right **dag*® 
dispersion for each job. And it’s as simple as it 
sounds except for one fact: while most engineers 
and plant men do know what **dag’? colloidal 
graphite is, many of them are unaware of all the 
dispersions available or all the diverse industrial 
applications for which they are designed. 
Actually there are seventeen **dag’’ suspen- 
sions, in carriers as diverse as water, oils, alco- 
hol and volatile hydrocarbons. Each possesses 
not only the many unique properties of graphite 
itself (in what amounts to true liquid form) but 
also the valuable special characteristics of its 
liquid carrier. As a consequence, uses are much 


ACHESON COLLOIDS CORPORATION 


PORT HURON, MICHIGAN 


This new literature on “dag” colloidal graphite is yours for the asking: 


A data and reference booklet regarding ** dag "’ colloidal 
graphite dispersions and their applications. 16 pages pro- 
fusely illustrated. 


2 Facts about “dag” colloidal graphite for ASSEMBLING 
AND RUNNING-IN ENGINES AND MACHINERY. 


422 Facts about ** dag ”’ colloidal graphite as a PARTING COM- 
POUND. 


[423] Facts about “dag” colloidal graphite as a HIGH TEMPERA- 
TURE LUBRICANT. 


al & i 


431 Facts about **dag”’ colloidal graphite for IMPREGNATION 
AND SURFACE COATINGS. 


Facts about ““dag’’ colloidal graphite in the FIELD OF 
ELECTRONICS. 
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DIE WEAR 
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COLLOIDS 


“PAINTED” 
SHIELDING 
LAYERS 








BLEEDING 
STATIC 
CHARGES 


more numerous than is generally known. 

And that’s just why the booklets listed below 
have been compiled—to tell the men who need to 
know exactly how, exactly why and exactly where 
**dag’’ colloidal graphite dispersions can profit- 
ably assist in specific industrial operations. 

They’re free, of course, and are mailed to you 
without obligation as part of Acheson Colloids’ 
broad service activities. 


JMLcoA-MM1 | 


ACHESON COLLOIDS CORPORATION 
PORT HURON, MICHIGAN DEPT. MM-1 


Please send me without obligation, a copy of each of the bulletins checked. 


460 | | 
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422 | | 
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431 [ | OUR PRESENT OIL SUPPLIER IS 
(Lubricants containing “dag” colloidal graphite are 
432 & available from major oil companies.) 
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AC Die Casting and Plating Methods 


(Continued from page 31) 


1. Polish where necessary and buff. 

2. Rack. 

3. Soak. 

4. Spray clean, held at a temperature 
of 120-140 F. 

5. Soak in cleaner, solution held at 
200 F, with pH maintained at 8.6 
to 9.0. 

6. Electroclean—held at 160-180 F. 

7. Rinse. 

8. Dip in sulfuric acid held at room 
temperature. 





9. Rinse. 

10. Copper strike, solution consisting 
of 2.5 oz per gal., metallic copper; 
one oz per gal., free potassium 
cyanide; 2 to 6 oz per gal., caustic 
potash; 12 oz per gal., carbonate, 
held at 140 F. 

11. Copper plate—solution containing 
metallic copper, free potassium 
cyanide, caustic potash, carbonate, 
RH 774, held at 175-185 F. 

12. Rinse. 








LIGHT PEDAL PRESSURE 


VIBRATION DAMPENING 


ACCURATE BALANCE 





DIRT EXCLUSION 
HEAT DISSIPATION 


LIFETIME ADJUSTMENT 


ROCKFORD CLUTCH DIVISION 


315 Catherine Street, Rockford, Illinois, U.S.A. 


* The cushioning spring 
arrangement between the 
CUSHIONED ENGAGEMENT FB facings in ROCKFORD 
Spring Loaded CLUTCHES 
provides cushioned engage- 
ment that enables smooth 
pick-up of the load, with- 
out grabbing or chattering. 
The springs maintain ample 
pressure to assure the re- 


quired torque. 


Send for This 
Handy Bulletin 


Shows typ- 
ical instal- 
lations of 
ROCKFORD 
CLUTCHES and POWER 
TAKE-OFFS. Contains 
diagrams of unique 
applications. Furnishes 
capacity tables, 
dimensions and 
complete spec- 
ifications. 








BORG. 
WARNER 


be 


3. Electroclean, solution held at 

180-200 F. 

14. Rinse. 

15. Sulfuric acid dip, one per cent acid 
by volume plus % per cent by 
volume of wetting agent, the lat. 
ter being the same as used in 
nickel plating solution. 

16. Bright Nickel solution, containing 
Bright Nickel, nickel anodes, nicke] 
chloride, boric acid, brighteners 
Nos. 1, 2, 3 and 11, held at a pH 
of 3.5 and a temperature of 135- 
140F. 

17. Rinse 

18. Electroclean, solution held at 180- 
200F. 

19. Rinse 

20. Dip in hydrofluoric acid held at 
room temperature. 

21. Drain 

22. Chromium plate-chromic acid 33 
oz per gal, sulfate ion 0.33 oz per 
gal, held at a temperature of 118- 
122 F. 

23. Rinse 

24. Dry 

An interesting wrinkle in connection 
with the chromium bath is the scheme 
of floating a massive layer of small 
sections of plastic tubes on the surface 
of the solution. This layer is said to 
break up the formation of acid bubbles 
and keeps the surrounding area free 
from the usual corrosive fumes. It 
is of vital importance from the stand- 
point of worker comfort. 

The plating department keeps abreast 
of all new developments in the interest 
of employing techniques which con- 
tribute to better quality and lower cost. 
One of the latest projects is a study of 
the Vapor-Blast process for producing 
a satin finish on plated parts or com- 
binations of selective areas of bright 
and satin finish by means of liquid- 
honing. Current application of Vapor- 
Blast is a unit set up for finishing a 
steel stamped instrument cluster face 
with horizontal bars alternately raised 
and depressed. The customer specifies 
that the frontal area is to be finished in 
bright chrome while the depressed sur- 
faces are to be in satin finish for con- 
trast. 

To achieve this, stampings are pol- 
ished and copper-plated. Then they go 
through the Vapor-Blast unit illus- 
trated here, while mounted in a metal 
conveyor. The liquid-honing nozzles 
are arranged to impinge on the de- 
pressed bars and produce the satin 
finish on the heavy copper plate. This 
finish, in turn, is retained in the suc- 
ceeding nickel and chromium plated 
coatings. 

Plating department technicians are 
studying further applications of liquid- 
honing, particularly for zinc die cast- 
ings and other products as well. 
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That Bendix is the world’s 
largest manufacturer of 
automotive brakes is com- 
mon knowledge in the 
trade. Bendix engineering 
experience over the years 
serves as concrete assur- 
ance of better things from 
Bendix in the future. Ex- 
pect the best from Bendix 
—Brake Headquarters for 
the automotive industry. 


oe 


AVIATION CORPORATION 


WHEEL BRAKES 





CENTERMOUNT PARKING BRAKE 


HYDRAULIC REMOTE CONTROLS 


UNIVERSAL JOINTS 





Experience is the reservoir of precedent that holds many of the 
answers to problems of the future, and makes it possible to avoid 
errors of the past. The most promising plan can go astray in one 
tiny error that experience would have forestalled. And in the auto- 
motive field —where experience is the keystone of success —Bendix* 


can point to thirty years’ cooperation with a progressive industry. 


BENDIX PRODUCTS DIVISION, BENDIX AVIATION CORPORATION, SOUTH BEND 20, IND. 


*REG. U.S. PAT. OFF. 


» 
\ 


HYDROVAC* POWER BRAKING 
Ben NX Gare VACUUM POWER RELAY VALVES 


PRODUCTS TRAILER VACUUM POWER BRAKES 
DIVISION ci 
HYDRAULIC POWER STEERING 
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ERE’S a booklet that out- 
lines the remarkable 
cooling, lubricating and ran- 
cidity-resisting properties of 
Oakite Soluble Oil. Thumb 
through a copy for informa- 


tion that may save you 
money in your forming, 
drilling, tapping, grinding 


and other machining opera- 
tions. 


Facts at Your Fingertips! 


This handy collection of 
facts explains how Oakite 
Soluble Oil readily disperses 
in water to make a stable, 
well-balanced emulsion that 
provides chatter-free, clean- 
cutting action; improved 
cooling; long tool life; sales- 
appealing finishes. Tells you 
how Oakite Soluble Oil 
saves you money because of 
its greater dilution ratio. 


Your Copy for the Askizg! 


Postcard-in for your FREE 
copy now. It may well sup- 
ply the answers to the many 
coolant questions that fre- 








Wide Rims and Their Effect 


(Continued from page 39) 


should be given to the larger diameter 
of 19 in. compared to 18 in. 

Results from tires removed from 
coaches operated over exactly the same 
routes indicate that the 11.00-19 tires 
on 8.37 rims gave approximately 15 
per cent more miles than 12.00-18 tires 
on 7.338 rims. The 11.00 tires on 8.37 
rims had a rim width ratio of 72 per 
cent compared to 62 per cent for the 
12.00 tires on the 7.33 rims. This par- 
ticular route on which these tires were 
operated did not experience many car- 
cass failures on either the 11.00 or 
12.00 tires, so the 15 per cent advan- 
tage previously mentioned in favor of 
the 11.00 tires on the 8.37 rim may be 
said to be due largely, if not entirely, 
to slower rate of tread wear. 

Another comparison was made on 
cross-country buses where tires with 
the same diameter, as well as the same 
cross-section, used on both 7.33 and 
8.37 rims, gave an advantage of 18 per 
cent on the wider 8.37 rim. Rim width 
ratios in this case were 66 per cent and 
72 per cent respectively. 

High speed trucks on _ controlled 
tests have shown 15 per cent greater 
tire mileage on rims with rim width 
ratios of approximately 70 per cent as 
compared to 62 per cent. Under care- 
fully controlled test conditions 8.25-20 
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tires gave 16% per cent greater mile. 
age on 6.00 rims as compared with 5,00 
rims. Rim width ratios in this case were 
67 per cent and 58 per cent, respec. 
tively. . 

Commercial trucking operations have 
reported increases in tire mileage of 
from 10 per cent to 30 per cent with 
rim width ratios of approximately 70 
per cent as compared to approximately 
62 per cent. 

High operating temperatures have 
always been known to be bad for tires 
Any equipment which will aid in re. 
ducing high operating temperatures in 
tires, especially when these tempera- 
tures are in a critical zone, will in- 
crease tire mileage by reducing sep- 
aration and blowouts. Very severe 
laboratory tests with 7.00-20 tires over- 
loaded 38 per cent and operated at 45 
mph indicated a decrease from 250 F to 
229 F of air temperature in tire on 
rim width ratio of 59 per cent as com- 
pared with 74 per cent. Even more 
severe laboratory tests with 8.25-20 
tires loaded to 4500 lb—63 per cent 
above the maximum recommended by 
the Tire and Rim Association, but also 
a load often carried on 8.25-20 tires— 
showed 296 F air temperature in tires 
when operated on a 5.00S rim, 255 F 

(Turn to page 104, please) 








The great fund of aviation production knowledge 
developed during the war by aircraft parts man- 
ufacturers is now being turned to peacetime 
planes, commercial and personal. Wittek now 
offers manufacturers of these planes the FBP 
Hose Clamp. 

The new Wittek FBP Hose Clamp, made from 
stainless steel and having a band 2” wide, fol- 
lows the basic FB design, incorporating lighter 


















. hes = . h 
: renew construction and economy —yet retaining the hig 
quently crop up in your Wittek standards for dependability, high, grade 
plant. their materials and good workmanship. 
‘ TYPE FBSS In addition to the FBP, FBSS and WWD, Wil- 
AKITE PRODUCTS, INC. » = tek manufactures a complete line of Hose Clamps 
28A Thames Street, New York 6, N. Y. subscrip- of various designs. There is a Wittek Hose Clamp 
Technical Service Representatives Located in All . to meet every aircraft application. Write for full 
Principal Cities of the United States and Canada tions | porticulors. 
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There are many ways fo seal a rotating or reciprocating | 
shaft. Some simple, some elaborate. These methods vary 

j 

also in cost, ease of application, and dependability. ae ed 
After nineteen years of practical experience in sealing pee 
practice under an extremely wide range of operating , ; 

if conditions and applications, the “‘Perfect’’ Oil Seal is 

edge 

) man- recognized for its outstanding simplicity, reliability, 

etime 

¢ now and economy. 

> FBP 

on If you have any questions on sealing relative to your 

a equipment, a Chicago Rawhide engineer is ready fo 

e high discuss them with you. 

grade 

_ Wit- es i Ms «ols, 

a CHICAGO RAWHIDE MANUFACTURING COMPANY 

or full 1310 ELSTON AVENUE e¢« CHICAGO 22, ILLINOIS — 
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on a 7.33V rim. 10.00-20 tires loaded 
to 4800 lb, 20 per cent above Tire 
and Rim Association recommendations, 
showed a drop from 246 F on a 6.00T 
rim to 225 F on an 8.37V rim. 

On a very severe over-the-road bus 
route, one where a considerable num- 
ber of blowouts were normally experi- 
enced, there is reported a 35 per cent 
decrease in blowouts and a 21 per cent 
decrease in separation when 11.00 tires 
were used on 8.37 rims as compared 
to 7.32. In this case, the tires on the 
wider rim (72 per cent rim width ratio) 
gave 24 per cent higher mileage than 
on the 66 per cent rim width ratio. 

Both the tests on temperatures in 





For over thirty years, leading 
production, engineering and pur- 
chasing men have relied on Grizzly 
to provide fast, practical solutions 
to countless brake lining problems. 
Constant laboratory research, alert- 
ness to new developments and in- 
valuable experience gained in over 


tires and on decrease in blowouts and 
separation were under extremely severe 
operating conditions. Such large de- 
creases in temperatures, blowouts and 
separation should not be expected under 
easier operating conditions. Increasing 
the rim width ratio from 60 per cent 
to 70 per cent increases tread flatness 
5.6 per cent. This, combined with a 
reduction of per cent deflection from 
13.5 per cent to 11.8 per cent results 
in lower running temperatures, less 
cord fatigue and slower rate of tread 
wear. The wide base rim also increases 
stability and decreases sway, both re- 
sulting in more positive steering re- 
sponse. 





thirty years’ manufacturing experi- 
ence, place Grizzly in an excellent 

osition to solve brake lining prob- 
Sas of widely divergent natures. 


The next time you are faced with a 
brake lining problem, bring it to 
Grizzly—one of the largest, most 
dependable producers of fine brake 
lining for both automotive and 
industrial fields. 


GRIZZLY MANUFACTURING COMPANY 
PAULDING, OHIO 
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The bus and truck balloon tire ag noy 
manufactured with numerous changes 
in construction and design, as com. 
pared to the high pressure tire, ap. 
parently gives the best all-round per- 
formance with rim width ratios of ap. 
proximately 70 per cent. 


A Rim Manufacturer’s Viewpoint 


By W. S. Brink, 
Development Engineer, 
Firestone Steel Products Co, 

We were called on to assist in work. 
ing out a solution to a problem of tire 
and rim performance on two or three 
large-scale operations. One operation 
involved 60 trucks, running on 11,00-24 
tires with the then prescribed 7.33 rim, 
These trucks hauled milk and were 
operated on high speed schedules. The 
accentuated roll of the tires, due to a 
high center of gravity of the tank and 
the liquid load, caused pronounced 
wavering of the vehicle. This condition 
was absorbed by the sidewalls of the 
tire and resulted in a very bad tread 
wear condition. We equipped one of 
these vehicles with 8.37 rims, the next 
available larger size, to see what im- 
provement might be realized. The re- 
sults were so convincing that this oper- 
ator changed the entire fleet as soon 
as practicable to do so. The results 
were a satisfactory operation at high 
speed, the wavering action being gs0 
damped by the straighter sidewall con- 
dition of the tires, that the liquid load 
was not disturbed as violently as be- 
fore, and did not impart reactions that 
resulted in accentuated tire deforma- 
tion. Tread wear was eliminated. 

The advanced rim program requires 
a rim for each tire or eight rims where 
we now have six. In developing the 
advanced rim we were able to include 
a flange contour suited to the tire pre- 
scribed for that rim size. The optional 
advanced rim does not change the di- 
mensions sufficiently to approach the 
wide variation as that with the old 
line of rims. 

Another feature which has proven to 
be essential in the modern rim is a full 
five degree taper under each bead. This 
taper provides a diameter which makes 
the tire fit tightly, whereas the old line 
of rims permitted a loose fit. This pro- 
vides two important functions: One, 
the positive centering of the tire on 
the rim, which will minimize runout 
and reduce the disturbance of vehicle 
control resulting from irregularities in 
diameter of the tire and rim assembly; 
Two, moving the rim diameter up to 4 
tight fit of the tire bead stops rocking 
and the movement up and down on the 
face of the rim flange that chafes the 
bead and is the cause of bead failure. 
The reduced bead rocking minimizes the 
action of the tire sidewall directly 
above the rim flange. On some of the 
old rim combinations this action was 
so bad that the tire failures occurred 
at that point. 

The wide base rim has proven to be 
of great value in increasing tire life, 

(Turn to page 106, please) 
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pre- S.S.White flexible shafts are basic mechanical elements in that they are de- 

ional signed to perform functions common to a wide variety of mechanical construc- 

@ di- tions. These functions are: 

| ~ 1. The transmission of rotational power in paths other than straight lines. 
2. Mechanical remote control. 

en to As such, S.S.White flexible shafts fill a useful purpose in modern motor 

+ full vehicle design. They make it possible to direct connect any two parts despite 

This intervening obstacles, distance or relative location of the parts. And they can 

ye be run out of the way, under floors, along streamlined contours and curves almost 

no as readily as electric wiring. At the same time, they can be depended on for 

One, long, trouble-free service because they are virtually immune from injury. 

e on Designers of motor vehicles and related equipment will find it helpful to know 

— the range and scope of S.S.White Flexible Shafts. 

nicie 

iby: WRITE FOR BULLETIN 4501 

to a 


It gives essential facts and engineer- 
ing data about flexible shafts and 
their application. 
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and nullifying the factors that cause 
premature failure of the tires. It im- 
proves vehicle performance, permitting 
safer operation at high speeds with 
more driver confidence than obtains 
with the old narrower rim. Tire car- 
casses are kept in better condition for 
the prevailing practice of retreading 
tires. Retreading as an economic neces- 
sity must be recognized as a practice 
that is with us to stay. Many tires 
with perfectly good casings are reject- 
ed. for retreading because of the bead 
conditions, that develop where the bead 
is unsupported by the rim base or 
where the tire is used on an improper 
flange contour. The new line of rims, 








with a rim for each tire, enables us to 
tailor the rim not only to the. tire fit 
condition prescribed, but it enables us 
to economize in weight as we do not 
have the wide range of sizes used on 
a given rim that we had on the old 
basis. 

The tires are exactly the same and 
this advanced wide base rim program 
provides that the new tires fit the old 
rims and old tires fit the new rims with 
perfect interchangeability. Operators 
find that the change to wide base rims 
involves only the change in size of rim 
in a majority of cases. Many operators 
are already realizing the advantages of 
the wide rim program. The number of 
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MECHANICS 
Roller Bearing 


UNIVERSAL JOINTS 





The slip-on-the-transmission-shaft feature premits the spline, 
on this MECHANICS Roller Bearing UNIVERSAL JOINTS 
and tubular shaft assembly, to be lubricated by the lubricant 
in the transmission — eliminating the conventional reservoir 
and stub shaft. Let our engineers show you how this and 


other MECHANICS features will help you reduce weight 


and costs in your new model. 


MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner 


2020 Harrison Avenue, Rockford, Ill. 


Detroit Office, 7-234 G.M. Bldg. 
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operators going to the program jg in. 
creasing gradually and we predict thy 
during the next year that the cost eps 
scious vehicle manufacturers and opey. 
ators will be using this new rim equip. 
ment exclusively. 


Operators’ Experieuces 
By E. P. Gohn, Automotive Engineer, 
The Atlantic Refining Co. 


We in our own organization haye 
practically no operating experiences 
with wide base rims. However, in the 
over-all picture, we believe that. the 
effect of the changeover to wide bage 
rims is represented as a general im. 
provement in tire mileages. Our new 
truck program calls for the incorporg. 
tion of this item in the specifications 
but it does not appear, due to short. 
ages in the item mentioned, that we 
will obtain them for the present. 

Two fleets operating out of Buffalo 
have reported as follows: Andreas De 
livery indicates a tire mileage incre 
of 40 per cent by use of wide bs 
rims, as compared to previous method 
of mounting tires on narrow rims. The 
other operator indicates a 32 per cent 
increase in tire mileage by the use of} 
wide base rims. Both operators useg 
9.00 tires changed to 7.33 rims from 
6.00 size. 

We have a report obtained from the 
Harrisburg Grocery Co. to the effe¢ 
that a changeover to wide base rimg 
shows a saving of 60 per cent in 1947 
over that in 1941. This is in spite of 
the fact that they are paying a higher 
unit cost for tires and mileage, thé 
number of units operated are actually) 
greater than in 1941. In Harrisburg) 
John Albright, a coal hauler with 12) 
vehicles running about 60 miles up the 
river from Harrisburg, reports reduced 
tire ‘costs to the extent of 50 per cent) 
by the use of wide base rims, based om 
his operating costs the past six months, 

Santini Brothers, New York, operat) 
ing a fleet of 50 trucks, claim a 60 per 
cent reduction in blow-outs and prema 
ture tire failures, by replacing the orig4 
inal 6.00 rim with 7.33 rim on 10,00-20) 
tires. Another interesting experience’ 
with wide base rims was received fron 
the Borden Co., Albany, N. Y. Quoting? 
from the report: “We changed a sé 
of wheels on one of our transports iff 
1940 and noted an immediate reduction) 
in blow-out occurrences. With this fa 
vorable example, we changed soon 
thereafter to wide base rims on all of 
our over-the-road equipment. During) 
the past few years when we wete) 
warned by tire manufacturers and tit® 
authorities about’ expecting too mule 
from synthetic tires, we had less trouble 
with synthetics than we had with 


ural rubber operating on the original 
rims.” . 
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CLEARING 
SD-660 
PRESS 


Choosing the Press 
to Fit the Job 


 _— / a Where the stamping job to be done places 
s fj only ordinary demands on the press equip- 
/ 2 ment, a Clearing double crank press of the 
type illustrated here makes an excellent in- 
vestment. Clearing developed this new family 
of presses in addition to its well known 
eccentric gear type machines because they are 
naturally less costly to build and will perform 
certain classes of work equally well. 


The Clearing SD-660 press is being used, 
for example, by leading refrigerator and elec- 
trical appliance companies in the production 
of parts having medium depth of draw. 





Extraordinary accuracy for presses of this 
type is assured by Clearing construction. The 
one-piece welded frame provides perfect dis- 
tribution of stresses so as to maintain relation- 
ships between slide, dies and bed with mini- 
mum variation under severe loads. The two 
cranks distribute the load over a relatively 
large bed area without any tendency for the 
slide to “rock.” The long, adjustable gibs 
provide assurance that slide and bed will be 


constantly parallel under all conditions. 





Clearing engineers can quickly tell you 
whether the demands of your work can best 
be filled by a crankshaft type press. Since 
Clearing builds both crankshaft and eccentric 
drive presses as well as hydraulics, we are in a 
position to advise you impartially as to the 
press equipment best suited to your needs. 
Ask us to help you. 


RET oS ogg 





SPECIFICATIONS 
Bed Area — 40” front to back by 60” right to left 

Stroke — 10” hae, Cae. i IES SRE Tey | Se Ty ee ee pe ea 
Slide Adjustment — 10” by motor es ~ THE WAY TO. EFFICIENT MASS 3 DUCTION — 
Shut Height — 28 Re gat eee ae: Be re as th Aad PY AS 


Ee lta 
Speed — 23 strokes pér minute 


Diameter of Crankshaft af Main Bearings - 6” CLEARING MACHINE CORPORATION 


6499 WEST 65TH STREET e CHICAGO 38, ILLINOIS 





Modern Cleveland Two Point Presses have The gears, flywheel and drive unit are 


two connections — one at each side of SS. eee  iipea ; located in the box type crown—with all 
the slide a ; gears running in oil. 





ZHeChEVELAND PUNCH & SHEAR 
WORKS COMPANY. . Cleveland 14.Gho == 


NEW YORK -: PHILADELPHIA 
CHICAGO 
* DETROIT - 
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NEW MODEL 16 LATHE 
HAS ALL SUNDSTRAND LATHE 
FEATURES WITH 75 H.P. 
SPINDLE MOTOR... 


Yes, this new heavy duty lathe (17” swing 
over slides) has the same quick cycle change- 
over features as all other Sundstrand au- 
tomatic lathes. It also has the same simpli- 
city in adjustments, wide range of carriage 
cycles, wide range of feeds and speeds, high 
rapid traverse rate and a 75 horsepower 


spindle motor. 


It handles large work as quickly and easily 


as smaller Sundstrand lathes. 


If you have heavy turning jobs in long or 
short runs, or both, check into this highly 
productive automatic lathe, Its time saving 
capabilities can turn costly, cumbersome 


jobs into profitable ones. 








FREE DATA 
coming off the press 


This new booklet will give you specific 
lata on the many outstanding features of 
this new heavy duty automatic lathe. Specifi- 
Cations, complete cycle data, and description 
of the Sundstrand quick cycle change-over 
are all included. Write for your copy today. 


Ask for bulletin No. 255. 


RIGIDMILLS * AUTOMATIC LATHES 





Above—Rough turning one end of track sprocket 
shaft using 9 carbide tipped tools. 

Below — Turning tractor steering clutch shaft 
using 8 carbide tipped tools. 





PERFORMANCE 


The following — data re- 
veals powerful possibilities of 
this new maciine: 


PART — X-1335 Steel Billet 8” dia. x 
40” long 

SPEED — 190 RPM — 400 SFM 

DEPTH OF CUT — 1” 

FEED — .045 per rev. 

METAL REMOVED — 183.8 cu. in./min, 

HP CONSUMED — 111 

RATIO OF HP TO METAL REMOVED — 
1.65 cu. in. per HP 

TOOL — T.C. Tipped 


PART — Tractor Steering Clutch Shaft 

MATERIAL — N. E. 8749 Steel Forging 

HARDNESS — 285 Brinell 

OPERATION — Rough Turn, Face and 
Form Long End 

SPEED — 190 RPM (120 to 420 RPM 
Speed Range of Machine) 

FEED — .38 

METAL REMOVED — 18 pounds 

HP CONSUMED — 79 (max, at peak 
load) 

CYCLE TIME — 60 sec. 

TOOLS — (8) T.C. Tipped 


PART — Track Sprocket Shaft 

MATERIAL — 1045 Steel Forging 

HARDNESS — 212 Brinell 

CPERATION — Rough Turn, Face and 
Form One End 

SPEED — 229 RPM 

FEED — .038 Front Slide, .015 Rear Slide 

DEPTH OF CUT — Max. 7%” 

METAL REMOVED — 25 pounds 

HP CONSUMED — 84 (max. at peak 
load) 

CYCLE TIME — 75 sec. 

TOOLS — (9) T.C. Tipped te 
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SUNDSTRAND 


TOOL COMPANY 


2571 Eleventh Street, Rockford, Illinois, U. S. A; 


¢ SPECIAL MILLING AND TURNING MACHINES 
































Lockheed marks another milestone along the airways of progress with the newest of Lock- 
heed creations, the mighty Constitution, a gigantic airship designed to carry 180 people 
over a non-stop flight of 6000 miles with a top flight speed of 300 miles an hour. 

And because American-LaFrance (Alfco) also keeps pace with progress, as it has for over 
100 years, its new Broamite Fire Extinguishing System is standard equipment on this newest 
monarch of the air. 





In the air, on land, or at sea, all over the world, products of Alfco are reliably performing 
a dependable service in complete fire protection. 
One of our field engineers will be glad to confer with you without obligation. 
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Phot tesy Gardiner Mfg. Co,, Oakland, Calif, 


The Ideal Combination-a 

Chambersburg Hammer and 

a Chambersburg Steel Side 
Trimming Press 


Write for Bulletins 


CHAMBERSBURG ENGINEERING COMPANY 
CHAMBERSBURG, PA. 


Builders 1 / 4/2 Machinery 
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AVAILABLE NATIONALLY 
THROUGH DISTRIBUTORS! 


UNDER VARIOUS TRADE NAMES, Du Pont Tri- 
chlorethylene and Perchlorethylene solvents for 
metal cleaning have served American industry 
successfully for many years. If you have used 
vapor degreasing solvents in your plant, no 
doubt you have used these solvents made by 
Du Pont. 


NOW Du Pont has developed new and improved 
Trichlorethylene and Perchlorethylene — the 
same fine solvents, but BETTER THAN EVER, 
thanks to various technical improvements. 
These are the best Vapor Degreasing solvents 
we’ve ever made—the best we know how to 
make. Use them with complete confidence and 





BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


DU PONY § 
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98, DELAWAR® a 


assurance for all metal degreasing work. We be- 
lieve they’ll serve you better! 


NEXT TIME you specify solvents for Vapor De- 
greasing, specify new and improved Du Pont 
Trichlorethylene and Perchlorethylene—avail- 
able nationally through distributors as ‘‘Tri- 
clene’”’ D and ‘‘Perclene”’ and under other trade 
names. Look to these solvents for superior work, 
maximum savings! Send today for your copy of 
our new free book, ‘‘Metal Degreasing— Stand- 
ard Practices.”’ 


E. |. du Pont de Nemours & Co. (Inc.) 
Electrochemicals Department 
WILMINGTON 98, DELAWARE 






@ he 


mention AUTOMOTIVE and AVIATION INDUSTRIES 


113 











everyone Wants 
salety in his 
new car... 


Here’s a safety feature that is sure-fire ammunition for 
any sales force. With clutch-pedal starting the clutch is 
always disengaged when the engine starts. And you can 
add clutch-pedal starting to your cars with Bendix* Drive 
more simply and inexpensively than any other way. 


Since the clutch pedal is already depressed when the 
starter engages, the strain on the battery and starter 
motor is greatly lessened. If the clutch is accidentally 
pushed all the way down to the starter button while the 


SPECIALISTS IN ALL TYPES OF STARTING | 
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PUSH BUTTON FLOOR BUTTON 


“Bendix Drive 














ELMIRA 


114 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 





ECLIPSE MACHINE DIVISION 


of Bendix Aviation Corporation 








engine is running, the inherent design of the Bendix 
Drive prevents starter engagement or damage. 


Higher break-away torque making for increased power 
and rugged, durable construction are other reasons 
Bendix Starter Drives have performed reliably in over 
65 million installations. Investigate Bendix Drive—you'll 
find the newest of the new cars depend on Bendix Drive 


for safe, sure starting. REG. U. S. PAT. OFF. 







CLUTCH PEDAL 





. NEW YORK AVIATION CORPORATION 
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SOLVING TRAFFIC CONGESTION 


Traffic congestion on main arteries in some of our 
major cities has reached a point where a solution must 
be found. But widening skyscraper-lined streets is 
too costly. So it has been proposed that highways be . 
built through these skyscrapers—using them as sup- 
ports for the roadways. In the world of metals, 
aluminum and magnesium—the new light alloys— 
are supplying the solution for many manufacturers 
in gaining lightness in their products with no sacrifice 
of — Many other advantages are also ot 

br use of these versatile metals. Bohn engineers 
ke to discuss . ions: 


December 15, 1946 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 








Stainless Steel adds more than lasting beauty 
— aus Goodwill that (aSts / 


ISE car designers are keeping a 
WW sharp eye on the future. And 
you can see the result in their increas- 
ing use of Stainless Steel. They know 
that the time is coming when cars 
will again be sold not merely because 
they happen to be obtainable, but 
because they actually offer what the 
buyer wants. 

And people like and want the ad- 
vantages of Stainless Steel. They 
want trim that stays good looking 
permanently—grillework that retains 


U-S-S STAINLESS STEEL 





! gator peterentgenn 


Rtorkd bed eRe pinemeeererst! 


etalisitiliit ii iiiiiiiti iitirs iia 


its beauty and newness year after 
year—gleaming hubcaps that never 
pit or rust — and they know that 
Stainless Steel insures these things. 

So when they find Stainless Steel 
in their cars today—adding a final 
touch of perfection they scarcely 
dared to expect—they’re bound to 
remember it gratefully tomorrow 
when your selling gets tougher and 
goodwill counts, 

And here is something else to keep 
in mind — Stainless Steel properly 


used does not add materially to the 
cost—it only /ooks as though it did. 
The exceptional ductility of U-S-S 
Stainless Steel makes forming easy, 
speeds up fabrication. It can be used 
in very thin sections that require no 
plating. Thus, savings in production 
costs substantially reduce any price 
differential between U-S-S Stainless 
and ordinary materials. Want us to 
prove it to you? Our engineers will 
gladly work out the economics ol 
your particular requirements, 





SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS [ 
* 





AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 


LISTEN TO... The Theatre 
Guild on the Air, presented 
every Sunday evening by 
United States Steel. Ameri- 
can Broadcasting Company, 
coast-to-coast network. Con- 
sult your newspaper for time 
and station. 





NATIONAL TUBE COMPANY, Pittsburgh 






United States Steel Export Company 


TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 
United States Steel Supply Company. Chicago, H’are/ ouse Distributors 


, New York 


UNITED STATES STE 
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SIMPLER IMPELLER— Developed to meet the demands for a perfect auto- 


aie matic shaft seal for all purposes. It has a rare com- 

bination of advantages in that it is extremely simple, 
RMANENTLY MADE IN em : : 

ONE SINGLE UNIT costs less, saves machining and installation costs, and 


will do a better job of sealing through a longer life 


SEALING DISK BONDED SECURELY like all Aqua-Tite seals. 
ONTO RUBBER HOUSING 


NO EARS ON SEALING DISK 





NO WEAR INTO SEALING SURFACE 
OF DISK. 


TO REPLACE, PRY OUT OF IMPELLER 


WATER TIGHT PRESS FIT 


OUTSTANDING FEATURES... 


* Comes as a single unit. 
* One piece only to handle. / ' ; é \ 


* One sealing surface only. Cutaway view of (left) Type H seal in- 













‘ stalled in an automobile water pump 
* Consequently—less spring pressure—less wear. x 
: : housing, (right) Type H seal itself 
o the * No slots in pumps or impellers. 


t did. * Fool proof—only one way to assemble. Note the utter simplicity of both pump 
“D°d housing and impeller—how core mak- 
easy, ing and machining costs of pump are 
used F —_ reduced. 

re no § The sealing disc is made of a carbon alloy, a mate- 


* Easy to install, easy to replace. 


cuon § rial recognized as superior for the purpose. It is 
price 
inless 
us to f and thus eliminates the sealing disc as a separate 
5 will 
cs ol 


securely bonded integrally to the rubber housing 


piece and, consequently, one of the faces to seal. 
This reduces the usual functions of the spring to 
keeping only one set of surfaces in sealing contact. 

. The materials used in the Type H seal are the 
same so carefully selected and proven in millions of 





(PATENT APPLIED FOR) 


other Aqua-Tite seals. All metal parts are non-cor- 


tosive and the important spring is safely protected ge 
inside the seal. aE AR 


A COMPLETE WATER PUMP SERVICE—a fine seal—a fine impeller—or 


a complete pump for your new product or improving present models. 














Send us your inquiries. We have advantages in both performance and price. 





Send today for Our New Book —“Automatic Shaft Seals” — a Schwitzer-Cummins Development 


SCHWITZER-CUMMINS COMPANY 


NI25 MASSACHUSETTS AVE. INDIANAPOLIS 7 U.S.A. 





When 

Every Second Counts 
Use The Wadell 
Valve Seat Grinder 


: 
| 
| 
| 


Cylinder cut away to show 
grinding wheel spindle in place. 
Coolant is pumped in and 
discharged through vent at left. 





Wadell Valve Seat Grinder with radial aircraft 
cylinder mounted for grinding. Coolant and 
lube oil tanks and pumps are in the base. 














Every second counts in the production and precision of the critical valve seat dimensions that so directly 
affect power, fuel consumption and life of radial aircraft engines — that’s why you should have Wadell 
Valve Seat Grinders on your production line or in your maintenance shop. The Wadell is based on a sound 
principle that insures seat angle accuracy to the second, true concentricity and to a very low micro- I 
inch finish — accuracy which is proved by a 100% reading on a bluing gauge. The Wadell is fast on 
production. Set-up is rapid and fool-proof. In a few seconds, the eccentric motion of the specially 
designed high-speed wheel finishes the seat to exact specified tolerances. 

The Wadell is built to give years of precision production — all working parts are hardened, ground and 
lapped — critical parts are nitrided — lubrication is automatic forced feed — the spindle is supported by 
selected, sealed, precision ball bearings. These and many other features make Wadell Valve Seat Grinders 
the choice of America’s leading aircraft engine manufacturers and airline maintenance shops the world 
over. Write today for complete details. 


Aircraft and Automotive Manufacturing 
W \ D 5 L & and Maintenance Equipment 


for 23 years ENGINEERING COMPANY 


PASSAIC, WEW JERSEY, U. S.A. 
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Have you investigated 


the possibilities of 


*Trademark Reg. U.S. Pat. Off. 


CLAD METALS... 
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LELEULCLUMAON 


Your material requirements may reveal the need for Superior 
SuVeneer Copper Clad Strip, which provides a combination of the 
characteristics of copper and the strength and physical proper- 
ties of steel. 

Why not have a Superior development engineer work with 
you on some of your copper and copper-alloy clad metal appli- 
cations, and demonstrate the economy, ease of fabrication and 
dependability of SuVeneer Clad Metals? 


Superior Steel 


CORPORATION 
CARNEGIE, PENNSYLVANIA 


O OftfiC?e .. 
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BOULDER DAM 











BONNEVILLE DAM 











GRAWNwv COULEé 





DAM 














Three great dams, harnessing the natural force of the Colo- 
rado and Columbia Rivers, provide tremendous industrial 
power. 


Giants of the rails, the Union Pacific “Big Boy” locomotives 

. . . © a . . 
provide freight transportation power over the Strategic Mid- 
dle Route. 


Power, light. and efficient transportation . . . combined with 
a wealth of raw materials and adequate “growing space” 
. offer unusual opportunities for industry in the Union 


Pacific West. 


be Specific - 
say Union Pacific 


* Union Pacific will gladly furnish confidential in- - 
formation regarding available industrial sites hav- 

ing trackage facilities in the territory it serves. 

Address Industrial Dept., Union Pacific Railroad, 

Omaha 2, Nebraska. 





UNION PACIFIC RAILROAD 
Whe Sialegic Middle kawle 
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China’s Yangtze Gorge dam will be the world’s greatest! 
It will generate 14 million horsepower—about five times 
the potential of Grand Coulee. Is this merely a step to 
still greater dams? What’s the limit? 

1S KOPPERS AMERICAN HAMMERED POROUS CHROME 

THE ENGINE-LIFE PISTON RING? 

We can’t give you the final answer to that question yet. 
However, we can tell you that more than 7,000,000 miles 
of road tests in all types of service—from the stop-and- 
go of door to door delivery to the steady grind of 
heavy cross-country hauling—have proved that 
Porous Chrome [Van Der Horst Process] multiplies 


ring life by four — even five! We can tell you that its 
fine honing action causes the entire set to seat within 
the first hour of operation, thus eliminating the costly 
wear of the break-in period. We can tell you that 
Koppers American Hammered Porous Chrome rings 
cut cylinder wear in half! 


These amazing piston rings which have set new 
standards of performance in the aviation, truck and bus 
fields will shortly be available for many makes of passen- 

ger cars. Call your American Hammered Piston Ring 
jobber today! Koppers Company, Inc., Piston 
Ring Division, Box 626, Baltimore 3, Maryland. 








Western Felt—offer superior qualities 


Cut parts — processed from 


for many component uses. As an extremely versatile material, 


Western Felt meets every specification for resiliency, flexibility, 
compressibility —and resistance to oil, water, heat and age. It cuts 
readily to any form... and does not ravel, fray or lose its shape. 
Western Felt contributes to improved performance and greater 


functional dependability in countless products—cushioning shock, 


ee 








deadening sound, reducing weight, killing vibration, ete. New uses 
Acadia Synthetic ' are found daily. 
Products Division, ‘ ’ 


WESTERN sie ; ’ 
WORKS, Proctnrs é Let a Western Felt Works engineer check felt’s po- 
of Synthetic u 


Sheets, Extrusions, tential application to your products. Write today. 








WESTERN FELT we 


4035-4117 Ogden Avenue, Chicago 23, Illinois 
a Branches in All Principal Cities 
LARGEST INDEPENDENT MANUFACTURERS and CUTTERS of WOOL, HAIR and JUTE FELTS 
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wy Varacky and Catharine Setar 4 y 
]&H Associates, Plant No. 7 i Extra values through 


ACK & HEINTZ 


Me UWhudling of an electric motor consists of many turns 


of copper wire which are wrapped around magnetic 


‘Mass Precision 


poles. In most fractional horsepower motors, these 
windings are made from as many as four sets of coils, 
spliced together. To eliminate these splicing operations, Jack & Heintz engineers developed an ingenious form by 
which an entire motor winding can be wound with one continuous wire. As a result, 


Jack & Heintz precision motors are flowing faster to a world that’s yearning for new appliances. 


By mass precision methods like this, Jack & Heintz is producing extra values today in motors, bearings, aircraft accessories, / 


Eisemann magnetos and refrigeration compressors, and is developing other revolutionary products for tomorrow. . 


JACK & HEINTZ PRECISION INDUSTRIES, INC., Cleveland 1, Ohio 








“Baking” Strength into the Unity of Metals 


@ The inherent stiffness of steel plate is 2’ times 
that of gray iron castings and 12 times that of Meehanite 
or high test castings. 


Warco press engineers have capitalized on this advan- 
tage in designing and building the advanced line of 
Warco welded steel presses. 


In actual construction, they go even further to help assure 
the maximum rigidity so necessary to long die life. 


All welded parts are “baked” at 1150 degrees F for a 
pre-determined period of time in one of our three custom 


built annealing furnaces, to give additional strength to 
the perfect union of metals in the weldments. 


This stress-relieving of weldments, though a routine 
step in fabrication of Warco presses, is vitally important. 
It virtually eliminates locked up stresses that might 
otherwise build up and contribute to the hazard of 
misalignment from overload in service. 


There’s a Warco press for every type of production 
requirement. We are in position to give prompt delivery 
on most standard models. Your inquiry will receive 
immediate attention. Consult us today 


THE WARREN CITY MANUFACTURING COMPANY 
1962 Griswold Street, Warren, Ohio 


A subsidiary of The Federal Machine & Welder Company — Offices in Principal Cities 
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drop-cords are used. 








Fight These Causes of Portable-Cord 
Failure with Jackets of 


Records in a large machine shop show these 
are the main causes of failure when ordinary 









THE HIGH COST of drop cord replacement 
is too often taken for granted. You can 
lower this cost by specifying cords jacketed 
with neoprene for all portable equipment. 


Data collected by a large machine shop 





1. 50% of the failures are caused by oil 
deterioration of the jacket.—Neoprene re- 
sists oil far better than natural rubber. 


2. 30% of the failures are caused by ac- 
cidental cutting of the jacket.—Neoprene 
has remarkable resistance to cutting and 
chipping and tearing. 


show that for this service 50% of the cords 
failed because of damage by oil, 30% by 
cutting and chipping, 10% by aging, and 




















Se 10% of the failures are caused by 
just plain abuse. 








4, 10% of the failures are caused by 
aging of the jacket.—A Neoprene jacket 
lasts for years; resists sunlight and weather. 


10% by unnecessary abuse. For 90% of 
these cases, the use of neoprene jackets will 
lengthen cord life! 


Machine shop service is just one place 
where neoprene-jacketed cords can be used 
to lower replacement costs. In every type 
of industry—light and heavy tool manu- 
facturing, construction, shipbuilding, auto 
assembly, chemical processing, and all the 
rest—neoprene-jacketed cords are making 
new service records. So next time you buy 
portable equipment—or replacement cord 
—be sure to specify neoprene jackets. 




















's Why Neoprene 
5 SO MANY JOBS SO WELL! 
- High tensile strength, resilience, low permanent distortion. 
x Tough and durable, resists abrasion and cutting. 
wuperior resistance to sunlight, aging, ozone, and heat. 
ance to deterioration by oils, solvents, chemicals, acids. 
: - 4 Superior air-retention, low permeability to gases and fluids. 
4p Speci compositions are fleme-retarding, static-conducting, 











* 





Write for your free subscription to 
The Neoprene Notebook. Packed with infor- 
mation about new or unusual neoprene appli- 
cations—which may give you valuable new 
ideas. Back issues on request. Rubber Chemi- 
cals Division E-12, E. I. du Pont de Nemours 
& Co. (Inc.), Wilmington 98, Delaware. i 


For Better Equipment, Specify 


DU PONT NEOPRENE 


The VERSATILE Synthetic Rubber 


QU POND 


REG. U.S. PAT. OFF. 





BETTER THINGS FOR BETTER LIVING 
- « « THROUGH CHEMISTRY 
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"Crowned’’ gear teeth... 


---and efficient operation 


The center of a gear tooth is 
its point of greatest strength 
... the point which will take 
the most punishment . . . the 
point where most of the load 
should be concentrated. The 
ends of the gear tooth are 
weaker... contact there should 
be avoided. 

Fuller follows this principle 
by “crown shaving” an almost 


imperceptible curve on the 
bearing surfaces of the gear 
teeth in Fuller Transmissions 
and Auxiliaries. This “crown 
shaving” process makes cer- 
tain that the center of the tooth 
will be the point of contact 
. allows the center of the 
load to be concentrated at this 
point of greatest strength. 
“Crown shaving” is one of 


FULLER MANUFACTURING COMPANY, TRANSMISSION DIVISION 


KALAMAZOO 13F, MICHIGAN 


Unit Drop Forge Division, Milwaukee 1, Wisconsin 


the methods by which the 
most efficient operation is as- 
sured operators who use 
Fuller Transmissions and 
Auxiliaries. 


Write for your copy of the book- 
let ‘““Why Fuller Transmissions.” 
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CONTINENTAL ENGINES 
ARE BUILT 
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lf Continental Motors builds an engine of the horsepower you need, 
then it's ten to one that Continental Motors builds the one best engine 
for your job. 


There are as many as 20 different Red Seal models to choose from — not 
just a single engine — at each power level in the 20 to 210 h.p. range. 
You choose an engine for any transportation application within these 
limits, without compromise at any point. 











At each power level you'll find a model with performance characteristics 
closely geared to your specific needs. Varying weights and profiles at 
each point in the power range assure a model suited to your over-all design. 
Finally, Continental transportation engines are available for operation 
not only on gasoline, but on fuel and Diesel oils, and butane. 


Whether the vehicle be an over-the-road truck or bus, a passenger car, 
z or any specialized vehicle, it's a better and more reliable vehicle if it 


ae, | a has Continental Red Seal power. 
‘COAST-TO-COAST \L j : 
[| INETWORK  \-\).2¢-4¢ (Continental Motors [orporation 

CONTINENTAL‘ MUSKEGON, MICHIGAN 
PARTS & TT 
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a8 YEARS’ SPECIALIZED EXPERIENCE BUILDING ENGINES FOR TRANSPORTATION, INDUSTRY, AVIATION AND THE FARM 
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VERS- Kop -TOOL DIE HEAD 
Cy 


For Brown and Sharpe Autc matics 


Here’s a die head that doesn’t miss. 

Positive cam action closes the head 
and keeps it closed during the non- 
cutting part of the cycle. And the 
famous Nameo Vers-O-Tool action 
insures automatic opening when the 
exact length of the cut has been 


reached. 


Literature and prices on request. 


170 EAST 131st STREET > CLEVELAND 8, OHIO uttifuges « - Cont 
















EXCLUSIVE VERS-O-TOOL FEATURES 


e Interchangeable circular milling cutters and 
ground thread chasers 


Multiple cutting through four circular cutters 
Close limits of tolerance and concentricity 
Quick diametric adjustment 

Micrometer control for regrinding 


Hardened and ground parts for long life and 
accuracy 


Gorrerritne 








A 
rr} Gridley Bar “and ne: 


The NATIONAL ACME CO. FEpieeraiot 


Central Station 
Tact Manufacturing 
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RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK!.....{.______} — — — — — — — 
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ON NEW ROCKER ARM 


® Slash Labor Costs 
® Cut Production Time 
® Guarantee Accuracy 

» © Simplify Maintenance 


48 WALDES TRUARC RETAINING RINGS 











al 
Weve FOUND TRUARC A NATURAL FOR 
AUTOMOTIVE APPLICATIONS!" reports Twin 
Coach Company, of Kent, Ohio. Their new 
Fageol Twin Coach engine uses a total of 52 
Waldes Truarc Retaining Rings—48 on rocker 
arm, 4 on water pump and oil pump drive—to 
develop the remarkable efficiency of 1 hp. per 
4.7 lbs. (the average pre-war gasoline bus en- 
gine produced 1 hp. for each 9 lbs., diesel 
engine 1 hp. for each 10 lbs.) 





WALDES 


Hin) | In} (r 


Automotive designers are specifying Truarc 
rings in transmissions, clutches, brakes, steer- 
ing mechanism, and other vital assemblies. 
Production and maintenance men find that 
Truarc cuts costs sharply, is a superior solu- 
tion to fastening problems because of its 
never-failing grip, its patented design assuring 
constant circularity. Send us your drawings; 
Waldes Truarc engineers will be glad to show 
how Truarc can help you. 


Waldes Kohinoor, Inc., 47-10 Austel Place 
Long Island City 1, N. Y. 


Name. = 


manne ee 


Please send Catalog No. 4 on Truarc Retaining Rings to: 





Title. 





Company 








Address. 





City. Zone. State. 
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The Design Service rendered by Cleveland 
Engineers is a kind of “Planned Economy” 
which has no antagonists, because it is merely 
the application of sound engineering princi- 
ples and ripe experience to the design and 
manufacture of springs. 


It begins when you submit your spring 
specifications or problems to the “Cleveland” 
organization. It is free, and without obliga- 
tion. It is the best and most practical way 
to insure permanently satisfactory service 
from all springs. 


In hundreds of cases it has put an end to 


spring troubles resulting from rule-of-thumb 
design, or too much dependence on prece- 
dence. The service is aimed at the produc- 
tion of the simplest, least expensive springs 
which will give the desired troublefree 
service in any given application. It is a kind 
of “Planned Economy” everybody can be 
enthusiastic about. 


Send us your blueprints and specifications 
now, before new designs are frozen, so that 
indicated improvements in spring design, 
working space, and related details may be 
made with the least trouble and expense. 


dll ICDO/ 


a 
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CLEVELAND WIRE SPRING CO. 


2012 West 25th 


Street, Cleveland 13, Ohio 


Subsidiary of Keynolds Spring Company, Jackson, Mich. 
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Partial View of Chemical Laboratory 
Determining Carbon Content of Steel 


Tension and Compression Testing 
Machine 
















TW FORGINGS 


USUALLY COST LESS AT 


rue Pout of 4Arsembly 


Any difference in the price of a specific lot of 
forgings as between two or more sources of supply 
may result, as it often does, in a wider spread in 
final cost at the point of assembly with the forgings 
that were lowest in price at the point of delivery 


being the highest in cost at the point of assembly. 


Ask a T&W Forging Engineer for supporting 
evidence that T& W forgings usually cost less at 


the point of assembly. 


T&W produces drop or upset forgings from one ounce to 500 Ibs. each; 
simple or complex designs from carbon, alloy, and stainless steels. 
Additional T&W services include heat treating, metallurgical control of 
quality at every stage of production, chemical analyses of steel, physical 


testing in a completely equipped laboratory, and magnetic inspection. 


TRANSUE & WILLIAMS 


STEEL FORGING CORPORATION ¢ ALLIANCE, OHIO 


SALES OFFICES: NEW YORK « PHILADELPHIA « CHICAGO « INDIANAPOLIS « DETROIT ¢ CLEVELAND 
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IN STANDARDIZED 


Nearly a century of service has given BRIDG 
FABRICS the “know-how” in modern wat 
weather stripping. 


Today it’s “Standardized Sizes”. To facili 
livery of large orders and replacements 
Innerseal now comes in a variety of stand 
. . - making it easy for you to design yo 
with Innerseal protection and avoid t 
order” delays. 

Only BRIDGEPORT FABRICS’ buil 
spring wire construction, in live 
affords complete protection agai 
weather. 

Plan today to install Innerseal j 

ardized sizes. Write now for q 

and samples of Innerseal 


e Aircraft e Shig 
@ Railways . 


y 


BRIDGEPORT FABRICS, INC. 


WEATHER STRIPPING iabbeitied 1857 
me ye Oe l i ie ee ae ae AT EP 
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Avoid the Red Shadow... 
Come to CORBIN for ‘Screw Machine Parts” 





It may appear economical to turn out small screw 
machine parts in a corner of your plant... but is it? 
You have the machines, the men, the space; you add 
in the overhead, and the cost looks OK... but is it? 
Suppose al/ your engineering and laboratory skill, all 
your set-up and supervisory knowledge, a// your tool- 
room and maintenance time. . . a// could be devoted 
to making the things you can’t buy .. . you might be 
ahead of the game! 

Why not look into the matter further — with 








Milled from Blank 


Cold Headed 


“CORBIN SCREW?” We are specialists in “screw 
machine parts,”’ and are equipped to serve your pro- 
duction needs in any quantity ... for standard or 
special threads, fractional or decimal tolerances, sim- 
ple or intricate shapes ... milled from bar, casting, 
or headed stock ... ground, heat-treated, plated, 
multiple-inspected ... 

A CORBIN Screw Machine Part is a Production 
Part — ready to go into your assemblies and help you 
beat rising costs. Send for bulletin. P5 





| conn SCREW DIVISION 


The American Hardware Corporation 


EW BRITAIN - CONNECTICUT 


Warehouses: 


New Britain > New Yo 





rk ° Chicago 








COME TO “‘CORBIN SCREW” FOR PROFITABLE 
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Pittimn Alloy ingot shipments by Smelters in August, 1946, 


were 250% larger than the highest peacetime month in history. 





William F. Jobbins, Inc. 
Aurora, Illinois 


R. Lavin & Sons, Inc. 
Chicago 23, Illinois 


The National Smelting Co. 
Cleveland 5, Ohio 


Niagara Falls Smelting & 
Refining Corp. 
Buffalo 17, New York 











eommum Ite 


and the advantages in its use. 


North American Smelting Co. 
Philadelphia 34, Pa. 


Sonken-Galamba Corporation 
Kansas City 18, Kansas 


U. S. Reduction Co. 
East Chicago, Indiana 


EMBER 


& 
2 


a 





ResEARe 


SEARCH INSTITUTE 


111 West Washington Street e Chicago 2, Illinois 


for any casting purpose, consult any member. 


Aluminum and 
Magnesium, Inc. 


Sandusky, Ohio 


The American Metal Co., Ltd. 
New York City 6 


Apex Smelting Co. 
Chicago 12, Illinois 









Went” 


That’s significant—it means that more and more manufac- 


turers realize the inherent quality of Smelters’ Aluminum ingot 


For suggestions about how you can make more and better 


use of these top quality, uniformly dependable Aluminum Alloys 


Berg Metals Corporation 

Los Angeles 11, California 

The Cleveland Electro Metals Co. 

Cleveland 13, Ohio 

Federated Metals Division 
American Smelting & 
Refining Company 

New York City 5 and Branches 

General Smelting Company 

Philadelphia 34, Pennsylvania 

Samuel Greenfield Co., Inc. 

Buffalo 12, New York 
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EXCLUSIVE 
FEATURES 


OF THE 


New 


LESTER 


Vertical injection with in- 
ternally heated torpedo. 


One piece, rigid, cast alloy 
steel frame. 


Larger, stronger die heign: 
adjusting screw with single 
hand crank control. 


% 
Automatic ejection (16 
ounces and over). 


Electrical, mechanical and 
hydraulic safety guard. 


Vertical die attachments 
available on 4 to 12 ounce 
models. 
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DED MOLDERS 


sPECIFY THE Hew LESTER 


@ New 8 ounce LESTER in- 
jection molding machine all 
set for new P. D. Q.* records 
in the Atlantic Plastic and 
Metal Parts Co. new plant in 
Cleveland..“We’re production 
minded here at Atlantic,” said 
President George Rosenfeld, 
“and we’ re counting onthe new 





Lester to keep us out in front.” 


@® Be production-wise and 
profit-wise: If you are molding 
plastics—or thinking about it 
for the future— WRITE TODAY 
for data on the new LESTER 


machines. 


* Production, Dependability, 
Quality. 









INJECTION MOLDING MACHINES 








visizeureo ey LES TER-PHOENIX, INC. 


2653 CHURCH AVENUE 
CLEVELAND 13, OHIO 
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LOOK FOR THE RED COLLAR 
THE SYMBOL OF SECURITY 


It is threadless and permanently 
elastic. Every bolt — regardless of 
commercial tolerances — impresses 
(does not cut) its full thread contact 
in the Red Elastic Collar to fully 
grip the bolt threads. In addition, 
this threading action properly seats 
the metal threads—and eliminates 
all axial play between bolt and 
nut threads. 

All ESNA Elastic Stop Nuts — 
regardless of size or type—lock in 
position anywhere on a bolt or 
stud. Vibration, impact or stress 
reversal cannot disturb prestressed 
or positioned settings. 











INTERNAL 
WRENCHING 


AB ANCHOR & 


PRODUCTS OF: 









i 
f 


—yet the Red Elastic Collar locks 





Uf fj ne AT 2,500 ane 


each positioned setting against VIBRATION! 


Here’s an interesting detachable fastener 
problem: Bolting an eleven pound cooling 
fan assembly to the fly wheel of a 215 HP 
Franklin Aircraft Engine. The connections 
are rubber mounted to inhibit the trans- 
mission of engine vibration or impulses 
io the fan and conversely inhibit the trans- 
mission of fan flutter and unbalance back 
to the crankshaft. The proper fasteners 
must be self-locking without any frictional 
aid from bolt tension or seat 
pressure because the rubber 
mounts will flex constantly. 





The solution is the ESNA Elastic Stop Nut— 
with its self-locking, self-sealing Red Elastic 
Collar. It locks in position anywhere on a 
bolt or stud. It provides permanent protec- 
tion against Vibration, Corrosion, Thread 
Damage, Liquid Seepage, and Costly Main- 
tenance, Elastic Stop Nuts are available for 
maintenance and new equipment. ESNA 
engineers are ready to study your fastener 
problems. Address: Elastic Stop Nut Cor- 
poration of America, Union, 
N. J. Sales Engineers and 
Distributors in principal cities. 





ELASTIC STOP NUTS 


INSTRUMENT. 
MOUNTING 


SPLINE CLINCH GANG 
‘rererey CHANNEL 


ELASTIC STOP NUT CORPORATION OF AMERICA 


g~ 
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= clean-flowing lines make the 
designer's dream ... and the production 
man’s headache. Take bumper guards and 
license plate holders, for example. Essen- 
tial to appeal, their gleaming lines must 
match the styling of the car...no ugly bolt 
heads must show, no ripple of distortion 


from welding can mar their plated beauty. 


The headaches begin in devising a means 
of securing these beauties to frame assem- 
blies. Their flawless exterior must be pre- 
served, yet a strong, rugged mounting 
must be accomplished economically at 
high production speed. 

NELSON Automatic Stud Welding has 
neatly solved the problem for leading 
automotive designers. The two designs 
pictured here are typical. NELSON flux- 
filled studs are automatically welded di- 
rectly to the stampings as shown at the 
right. Strength of the weld exceeds that 
of the stud itself. No distortion occurs 


December 15, 1946 


on the exterior surface; pieces can be 
plated after stud welding without subse- 


quent finishing operations. Production 





Two NELSON Studs secure the license plate holder 
shown above. Exterior is smooth, perfect for plating 


Punching, drilling or 
hand welding is elim- 
inated with NELSON 
Stud Welding. Note 
the simplicity of this 
bumper guard design 
..manufactured by 
Parker- Wolverine, 
Detroit. 





rates are exceptionally high (20 or more 
stud welds per minute with a single oper- 
ator on production-unit NELSON Stud 
Welders. ) 


as the thinking 
that produced it... 





NELSON Production Unit Stud Welders are available 
in single and multiple-gun models; equipped with lo- 
cating fixtures, magazine feeds, etc., as required. Oper- 
ation is entirely automatic; operator merely loads studs 
and protective ferrules in gun chucks, locates work piece 
and presses a button. Weld cycle is controlled by NEL- 
SON Timer Control, assuring uniform high-strength 
welds. Power is supplied by suitable d. c. generator. 


@ If your product uses studs, investigate 
NELSON Automatic Stud Welding...now. 
NELSON data and literature, or a demon- 
stration by an experienced NELSON Field 
Engineer, is yours for the asking. Just write 
or wire: 


NELSON SALES siapaeaian <a 


2687 Toledo Avenue 
LORAIN, OHIO 





Representing TRARESARS 
Nelson Stud Welding Nelson Specialty Welding 
Corporation Equipment Corporation 
Lerain, Ohio San Leandro, California 


est 


ELSON 
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ees asked for a seamless tubing with high 

magnetic permeability, uniform ductility, softness, 
toughness, and corrosion resistant properties. We 
supplied it in Globeiron Seamless Tubing. Because 
of its right combination of all these properties, 
Globeiron is extensively used in the electrical and 
radio industries; housings for generators and motors 
are frequently fabricated from Globeiron. It is ex- 
tensively used for many pressure tubing applications. 
It can be worked hot or cold. 


Some of your tubing problems may be profitably 
solved through the use of Globeiron Seamless Tub- 
ing. Globe engineers, Globe laboratory facilities are 
at your service. Write for Bulletins 109A and 113. 


GLOBE STEEL TUBES CO. 
MILWAUKEE 4, WIS., U. S. A. 


GLOBE 


Lae as 
5028 \‘”g 
y- 












%& MECHANICAL TUBING 












Globeiron is a high purity, low carbon iron, 
often known as “ingot iron’’, The pbysical 
properties of Globeiron make it ideal for diffi- 


cult forming operations, 


High Magnetic Permeability 


(Generator Housing) 


Housing for generators 
and motors may be thin- 
ner and lighter when made 
of Globeiron. The shell 
of the Dynamotor shown 
here is an example of 
Globeiron adaptability. 


beige SH od 
Fe be 
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Under the microscope 
(mag. 200x Nital Etch) 
Globeiron shows a uni- 
form structure of almost 
pure ferrite with only 
occasional patches of 
pearlite. 


%& PRESSURE TUBES TUBES je CONDENSER & HEAT EXCHANGER TUBES y& GLOBEIRON HIGH PURITY IRON SEAMLESS TUBES 
je GLOWELD WELDED STAINLESS STEEL TUBES xe SEAMLESS STAINLESS STEEL TUBES 
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WILCO CONTACTS 















































al 
f- }| WILCO PRODUCTS INCLUDE: 
| 
CONTACTS 
Silver - Platinum - Tungsten - Alloys 
y Sintered Powder Metal 
THERMOSTATIC BIMETAL 
4 All temperature ranges, deflection 
y | rates and electrical resistivities. 
4 | 
' SILVER CLAD STEEL 
JACKETED WIRE 
\ Silver on Steel, Copper, Invar or 
other combinations requested. 
ROLLED GOLD PLATE AND WIRE 
NI-SPAN C* 
e New Constant Modulus Alloy 
) SPECIAL MATERIALS 
f- : 
ct | * Reg. Trade Mark, The International Nickel Co., Inc. 
y 
f 
D} 








They keep the power towing! 


Modern industry utilizes WILCO CONTACTS in frequency 
operations of every range both because of their longer service 
life and because they assure maximum ductility, hardness, 
density, freedom from sticking, low metal transfer, high 
conductivity and arc-resistance. 


These same peerless WILCO qualities of stamina and preci- 
sion performance—assured by exclusive WILCO processes— 
will keep the power flowing, in your products. WILCO engi- 
neers will gladly help you select from a great variety of avail- 
able WILCO contact materials the particular contacts suited 
to your needs—or develop new alloys for special purposes. 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5,N. J. @ Branch Offices: Chicago, Detroit, Los Angeles, Providence 


BES 
pes SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS © ELECTRICAL CONTACTS » PRECIOUS METAL BIMETALLIC PRODUCTS 
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Tor Gare Daivine 


(and More Sales ) 


Sage 


SPLAS 1A. .. They need a washer 











At the touch of a button the 
Trico Windshield Washer squirts 
the glass with two jets of. water. 
A swing or two of the wiper 
blades completes the cleaning 
job. Every motorist needs one. 
Easy to install. 





Removes steam ‘am condensa- 
tion from the inside of the 
windshield. Helps preévent ice 
formation on the outside. A won- 
derful aid to safer driving in any 
season and any climate. Trico 
Fans aye furnished..with univer- 
sal attachment brackets for easy 
installation, —— 


« 


Therf s profit for yop in blade 
and arm-~-replacements— steady 
sales if yow get the habit of 
checking windshield wipers regu- 
larly. With the new Trigo Service 
Kit, the right blade and arm 


replackment for ANY car is 
always Itstock. 








Clear driving vision is easy to sell from a standpoint both of safety 
and driving comfort. So don’t neglect this sure source of plus business. 
Stock and sell Trico’s three clear vision aids—Windshield Washers, 
Windshield Fans and Windshield Wiper Blades and Arms. All 
operate with cost-free Harnessed Air Power. All are easy to install. 
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Ka cuts soldering cost 58% 
with TOCCO Induction Heating 






] NTERNATIONAL HARVESTER COM- 
PANY, world-famous builder of farm 
implements and automotive equip- 
ment, reports the following benefits 
from TOCCO Induction Soldering of 


radiator tanks to core: 


CUTS COST 9¢ EACH 


Former hand method cost 16,3¢ each 
for medium size radiator. TOCCO 
soldering costs 6.85¢ each, saving 





58% on this operation. 


IMPROVES QUALITY 


TOCCO’s automatically controlled 


heat melts uniform solder ring at 





oo” o Dll eth dl 


400° F .. . makes every joint perfect. 
Eliminates rejects. Improves service 
in field. 





IMPROVES WORKING 

: CONDITIONS 

‘ Operator simply loads and unloads 

3 fixture. TOCCO eliminates fatigue, 
heat and fumes. 


MAIL COUPON FOR FURTHER INFORMATION 


i s ‘ ay 


THE OHIO CRANKSHAFT COMPANY FREE ~— Mail Coupon Today __ 


BULLETIN 





THE OHIO CRANKSHAFT CO. 
.D ° Cleveland 1, Ohio 


Send free copy of _ 
“Results with TOCCO”. 





eee eres eeeseeeeesereee 
eee eee reer eeseeeeeeseee 
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eeeeeeseeeeees 
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Arrcract CARBURETERS FOR LIGHT PLANES 









Avromorv FOR CAR & TRUCK REPLACEMENT 





. Acricu rune FOR TRACTORS, COMBINES, ETC. 





Serving Three Great Power Sources fil 


MARVEL-SCHEBLER . 
ZEISS ISAS ' 





MARVEL-SCHEBLER CARBURETER DIV. - BORG-WARNER = FLINT 2 MICH. 
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OR CARBURIZED GEARS...CAMS...SPLINE SHAFTS 
USE 


HROMIUM-VANADIUM STEEL, AISI A 6120 


better carburized parts... at lower overall cost ...are obtained with 
hromium-Vanadium steel, AISI A 6120. | , 
Strong, hard and wear-resistant, the case developed by A 6120 steel 
well integrated with a tough, ductile core. Superior case and core 
properties of this steel assure longer life and more dependable perform- 
nce for gears, cams, bearings and shafts, with economy for the ultimate 
ser as well as the manufacturer. Makers of 

For most carburized applications of Chromium-Vanadium AISI A 6120 
eel, a simple direct quenching and tempering treatment is sufficient. 

Let us know the details of your carburizing problem. Our metallurgists 
ill be glad to work with you in reaching a satisfactory solution. 










FERRO ALLOYS, 
CHEMICALS and METALS 


* IVANADIUM CORPORATION OF AMERICA 


‘LEXINGTON AVENUE, NEW YORK 17, N. ¥. * DETROIT * CHICAGO * CLEVELAND * PITTSBURGH 
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"Quick as a wink" is the way rubber is locked to 
metal with the ORCO Quick-Clip method of 


fastening. 


Note the integral stem on the molded rubber part. 
The stem goes through a hole drilled in the metal. 


A metal clip slips over the rubber stem. Presto! The 
rubber part is fastened to the metal permanently. 
(No tools needed.) 


The number and position of stems on a molded 
rubber part are dependent upon the size, shape and 
other factors relating to the specific rubber and 
metal parts to be fastened. Likewise, the design, 
size, and shape of the metal clip is subject to 
numerous variations to meet specific conditions. 


PATENT PENDING 


Furthermore, the ORCO Quick-Clip method is not 
restricted to molded rubber parts. Under certain 
conditions, the method has practical application 
to extruded rubber parts. 


Speed of application and permanency of fasten- 
ing rubber to metal are two chief advantages of 


the ORCO Quick-Clip method. 


Although numerous conditions still call for the 
usual ORCO rubber-to-metal bonding processes, 
the new ORCO Quick-Clip method extends the 


scope of rubber-to-metal applications. 


Inquiries for further information are invited but 
present conditions make it impossible to make 
definite delivery commitments. 


MON 


Factories: WILLOUGHBY, OHIO * LONG BEACH, CAL. * CONNEAUTVILLE, PA. 





Branch Offices: DETROIT - NEW YORK CHICAGO + INDIANAPOLIS + CLEVELAND - BOSTON 
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* These two reverse-polarity, arc-shielded elec- 
trodes are designed for easy operation in all 
positions. 


* Because the deposit solidifies quickly, they 
are widely preferred by operators for use in 
vertical and overhead positions. 

* Recommended especially for work where 
quality of weld is of prime importance. 


* Dependable for producing flat-faced fillets 
in all positions. 














¢ High burn-off rate gives an excellent deposi- 
tion rate and fast welding speed. 

* The Wilson No. 98N V&O is identical to 
No. 98N, except that a thinner coating makes it 
especially easy to handle in vertical and over- 
head positions. 

¢ Further data on these and other electrodes in 
the Wilson line is contained in Catalog 
ADW-75. Fill in and mail the coupon and a 
copy of the catalog will be sent to you. If you 
prefer, address your nearest Wilson distributor. 

















fs FN 
Ss De Ree Ne Re ee ee eee ee ce et re 
aa | 
| 
I WILSON WELDER & METALS CO., INC. i 
3 60 East 42nd Street i 
WILSON WELDER and METALS CO., INC. | fuvoetn ey 
General Offices: 60 East 42nd Street, New York 17, N. Y. : Please send me copy of Wilson Electrode Catalog ' 

No. ADW-75. 

i 4 
Distributed by: A. M. CASTLE & COMPANY: Chicago, Seattle, Los Angeles, San w) i 
Francisco; W. P. & R. S. MARS COMPANY: Duluth; KNIGHT & WALL COMPANY: I . : 
Tampa; ARCOS CORPORATION: Philadelphia; THE CONGDON & CARPENTER 1 Stine i 
COMPANY: Providence; J. M. TULL METAL & SUPPLY CO., INC.: Atlanta; I i 
H. BOKER & CO., INC.: New York, Cambridge, Mass.; GRAYBAR ELECTRIC CO., ' Address. | 
INC.: Pittsburgh, Cleveland, Cincinnati. 1 i 
1 City. Zone____ State : 
Represented Internationally by Airco Export Corporation | FE oo ns eas ens spb sash os Ses cll can Gems tae onal 
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FOR MOLDING PLASTICS... 


LISSTON 


MOLD STEELS 









Manufactured to meet your individual needs 


Whatever your plastics mold requirements, you are certain 
to find among these three specialized Disston Mold Steels 
one that will meet your needs exactly. 


FOR DIFFICULT SHAPES AND SHORT RUNS 
PLASTIRON .. .a low carbon steel that is easy to 
work, withstands extreme hobbing, and is exceptionally 
well suited for intricate forms. 


FOR GENERAL SERVICE AND MEDIUM RUNS 
PLASTALLOY .. . a low carbon steel having the 
right amount of chrome and nickel to assure great core 
strength and long wear, yet permit easy hobbing. 


FOR HARD SERVICE AND LONG RUNS 
PLASTIKUT. ..a “cut mold” steel for maximum 
core and case strength. Must be machined instead of 


hobbed, but because it stands up extra long in service, 
PLASTIKUT is very economical. 


ALL PROVIDE THESE ESSENTIALS 


Each of these Disston Mold Steels is composed of 
carefully selected raw materials and produced in Disston 
electric furnaces. Modern steel practice keeps every 
process under rigid control. Each is melted and hot- 
worked with great care...is carefully inspected to 
assure freedom from porosity and inclusions . . . is uni- 
formly sound, carburizes evenly, and produces unusually 
smooth cavities. 


@ If you have a special mold or hob problem, let Disston 
engineers and metallurgists help you solve it. You may con- 
sult them freely, without charge or obligation... and 
in confidence. esrapussnan 900 


W i, for Contains much useful 


information which may 
help you get best results ir your use of mold and 
hob steels. >... 




















STEEL .. . Everybody who wants to obtain steel can 
help himself to get it by immediately starting scrap into 
the channels that serve steel mills. 











HENRY DISSTON & SONS, INC., 1231 Tacony, Philadelphia 35, Pa. U. S. A. 


DISTRIBUTORS 


NEW ENGLAND 
Achorn Steel Company « 
381 Congress Street 
Boston 10, Mass. 
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METROPOLITAN NEW YORK AND NORTHERN NEW JERSEY 


Bright Steel Corporation Offices & Warehouses, 528-540 
West 22nd Street, New York 11, N. Y. and 224-236 Culver 
Avenue, Jersey City 5, N. J. 





De 











10 Umportant Features in 


the NEW LIPE Type L CLUTCH ! 


et 








USE THE LIPE TYPE © L’’ CLUTCH 
IN AUTOMOBILES, FARM. VEHICLES, TRUCKS, 
TRACTORS. Ask for Complete Specifications and 


Recommendations . 
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Ylou may be using 4 diferent processes 


to do these F jobs! 


HEN you adopt Ozalid, you can 

consolidate your reproduction 
work ... turning out prints for your en- 
tire organization—all in the same sim- 
ple manner—with the greatest speed 
and economy. 





1. Use Ozalid to reproduce engineering 
drawings or other translucent originals. . 
as easier-to-read, positive copies ... with 
lines and images in the color you prefer— 
black, blue, red, or sepia . . . and on the 
material you prefer—paper, cloth, foil, or 
film. You’ll appreciate this choice, for you 
can always make the type of print best fit- 
ted for the job at hand. For example, an 
Ozalid Sepia-line Intermediate print al- 
lows you to eliminate re-drafting when 
making design changes. 





2: Use Ozalid to prepare dignified form 
letters that exactly match original typing. 
Simply type the basic message on a trans- 
luscent letterhead and make OZALID 
BLACK-LINE PRINTS. On these, type in 
headings and personal references. No one 


will know the difference . . . but you cut 
time and labor costs to a fraction and 
keep up to date! 


pallid docs them, alt 








3. Use Ozalid to produce transparent film 
overlays in different colors for dramatic, 
readily understood presentations of prod- 
ucts, facts, or services. Prohibitively ex- 
pensive with any other method, this sim- 
ple with OZALID: Draw separate units on 
individual sheets of translucent paper... 
and reproduce each on an Ozachrome film 
of desired color. Then merely overlay in 
register. 





with Ozalid . . 





See the 10 types of prints you can make 
. and learn all about this 
new graphic art everyone can use. 


Write today for free booklet No. 126 
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4, Use Ozalid to copy photographic ma- 
terial—in truly amazing fashion—in sec- 
onds, without darkroom restrictions. 
OZALID DRYPHOTOS have full tonal values, 
are delivered dry, ready for immediate use 
in sales catalogs, displays, etc.! 
Available now—Ozalid machines for 
large, medium, and occasional production 
requirements. Whichever model you 
choose, you have the same versatility. 


OZALID 


Division of 
GENERAL ANILINE AND FILM CORPORATION 
JOHNSON CITY, NEW YORK 


Ozalid in Canada—Hughes Owens Co., Ltd., Montreal 
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American. Stores panel bodies weigh 
2100 pourrds in Revere magnesium alloy 
gs against 3600 pounds in steel. Built by 


Y parry and Baily Company, Phila., Pa. 





Bodies built by Purity Bakin 
Company weigh only 1060 prea 4 
in magnesium alloy compared to 
2300 pounds in steel. 


HOW FLEET OPERATORS 
CUT DEADLOAD, 
INCREASE PAYLOAD, 








WITH 


IGHT weight truck bodies are no longer 
L something to speculate about. . . they are 
ready now to cut haulage costs for fleet operators 
everywhere. Proof of this comes from fleet owners 
themselves, a number of whom have equipped 
their trucks with panel bodies built of Revere 
magnesium alloy. 

Their experience, in varying types of service, 





REVERE MAGNESIUM 


sium as easily and quickly as with steel. Without 
previous experience in working with magnesium, 
several prominent builders have been able to 
build their first magnesium body at appre? 
the same cost as that of former steel bodies. The 
necessary magnesium alloy shapes and sheet are 
available from Revere stock. 

For full details, get in touch with the nearest 





ye has been that the saving in body weightissolarge Revere office. A Revere Technical Advisor will 
oak that it results in substantially greater payload, or —_ gladly consult with you on this and other applica- 
ues, in marked savings in operation and maintenance _‘ tions of magnesium to your business. 
, use costs. American Stores Company in Philadelphia 
reports that its bodies of Revere magnesium are 
ie 1500 pounds lighter than similar bodies of steel, 
tion that each unit can now haul 1500 pounds more 
you payload. The Purity Baking Company of Charles- 
ton, W. Va., saves 1240 pounds per body and 
takes its saving in the ine of pont scald pac. ahre COPPER AND BRASS INCORPORATED 
consumption, lowered wear and tear on tires Founded by Paul Revere in 1801 
and chassis, and smaller maintenance costs. Other 230 Park Avenue, New York 17, New York 
operators make similar reports. . Mills: Baltimore, Md.; Chicago, I1l.; Detroit, Mich.; 
This remarkable development was made pos- New Bedford, Mass.; Rome, N. Y. 
sible through the design, by Revere engineers, of Sates te aa i$ ee encase 
standard ah, ieee alloy shapes +i hich’ enable Listen to Exploring the Unknown on the Mutual Network 
any body builder to produce bodies of magne- every Sunday evening, 9 to 9:30 p.m., EST. 
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for FASTER HEAT = 


THERMALLOY 


xX=RAW 
CONTROLLED 







| ee ts 
ae 





Faster heat absorption, less cost per heat hour, 
greater work volume and less shutdown hazards 
are the principal advantages of THERMALLOY, 
properly designed roller rail pusher trays. Re- 
placement cost due to wear is greatly reduced by 
ample tolerances for moving parts thus promoting 
smoother equipment operation at temperatures up 
to 1750° F. 


Proper design, sound foundry practice and X-RAY 
control are prime factors for long service life 
THERMALLOY castings. 


AMSCO ALLOY and THERMALLOY are identical 








ELECTRO-ALLOYS DIVISION 


EercvrRiaAa » Oo HIO6s R 





COMPANY 
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FOR GOOD LOOKS THAT COMMAND ATTENTION—iT’S UNIFORMS OF 


REEVES ARMY 








Look For This Label 
In Your Uniforms 
and Work Clothes! 










Smart APPEARANCE is an asset in any business. That’s 
why it’s wise to specify Reeves Army Twill for uniforms 
and work clothes that always look their best. Their 





ur, high tensile strength assures rugged wearability. Vat 
rds dyed colors are fast to sun, water and perspiration. 
>Y, Sanforized Shrunk’, they retain their smart tailoring— 
te. even after repeated washings. Remember—over 90 mil- 
ee lion yards of this same cotton fabric helped equip 
America’s fighting forces—exceeding Government spe- 
_ cifications under the toughest combat conditions. 
7 *Residual shrinkage less than 1% 
AY THE REEVES FABRIC GROUP INCLUDES: 
’ fe Reeves Army Twill * Glengarrie Poplin 

Reeveking Gabardine * Byrd Cloth 

Marine Herringbone * Mountain Cloth 

Warrior Twill * Pima King Broadcloth 
cal 








MADE OF FINE COTTONS 


REEVES BROTHERS, INC. 


54 WORTH STREET, NEW YORK 13, N. Y. 





‘ 
REPRESENTATIVES IN Atlanta * Boston * Chicago * Dallas * Los Angeles * Philadelphia * St. Louis * Montreal * Toronto 
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DY came 


<I# cup THINSTEEL 





Yoroduct 


Or LIGHT GAUGE PRECISION 








SI 






PER TON 
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GIVES MAXIMUM PRODUCTION 


COLD ROLLED STRIP STEEL 


coils up to 300 Ibs. per inch of width 


less downtime 


extremely close tolerances 
more parts per ton 


wide range of physicals 
tailored to your job 

gauges as thin as .001 
strength with lightness 

widths up to 24 inches 


material economy 


carbon, alloy and stainless grades 


Dy erodes 


THE COLD METAL 
PRODUCTS CO. 


YOUNGSTOWN 1, OHIO 


THE LOGICAL 
FOR YOUR mn os 





Sales Offices: NEW YORK 
CHICAGO - DETROIT 
BUFFALO - ST. LOUIS 
DAYTON ¢« LOS ANGELES 
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LOCATION - -- 





LOGICAL FOR LABOR RELATIONS .... Willing 


and cooperative Western labor is available for your 
industry. 


LOGICAL FOR TRANSPORTATION FACILITIES 
; . Pueblo is located at the hub of direct rail, 
air and highway routes to lezding markets in the 
East and West. 


LOGICAL IN SIZE .... A growing industrial 


center with a population of 85,000 that has ex- 
perienced a 44% increase in permanent residents 
since the 1940 census. 


LOGICAL FOR RESOURCES .... Within 35 miles, 
are large and as yet unexploited deposits of 98% 
silica sand. Other natural resources, coal, and nat- 
ural gas are abundant. 


LOGICAL IN CLIMATE ... . Mild winters, cool 
summers and low humidity give ideal conditions 
for year around operations. Storage ceases to be a 
problem here, where arid conditions permit open 
air storage. 


LOGICAL FOR LOCAL MARKETS... . Pueblo 
has the largest single manufacturing payroll in the 
State and is a progressive community in the center 
of a surrounding market of more than 600,000 
prospective customers. 


CONSIDER THESE FACTORS 
NOW! .... Write today on your 
firm’s letterhead for your copy of “12 


Points To Prosperity.” No obligation, 
of course. 


,COLORADO 


PUEBLO CHAMBER of COMMERCE + 2ii W. 5th St. Box 











TA 








blo, Colorado 


~ 








. 











General Offices: CLEVELAND, 
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Dynamatic Drive Installed on 


Punch Press 


Typical Dynamatic 
Applications 


Electric Shovel Drives 

Oil Well Drawworks Brakes 
Punch Press Drives 
Dynamometers 
Adjusto-Spede Motors 
Vehicle Drives 

Vehicle Brakes 

Centrifugal Pump Drives 


Take-up Reels 


6 Air Conditioning Unit Drives 


Blower Fan Drives 

Air Tunnel Blower Drives 
Automotive Fan and Pump Drives 
Automotive Accessory Drives 


Lift Truck Drives 


a 


AM 


CREEK . MARSHALL 


at 


(NAMAT 


ELECTRO-MAGNETIC 


DRIVES, POWER COUPLINGS, BRAKES 


PN io moba-|4:amo) aale 33 


Provide 


* Smooth, Full-Torque Starts 


* Cushioned Stops 


Utilized as a variable speed drive, power coupling, slipping clutch, or 
brake, the Dynamatic principle has a wide range of applications in many 
industries. It furnishes a simple, compact, frictionless means of power 
application which is under instantly responsive control. Sizes range from 
the tension control on a non-backlash casting reel to an 18,000 horsepower 


drive for a wind-tunnel blower. 


The construction of Dynamatic devices is extremely simple. Basically, 
all Dynamatic devices consist of two rotors, one operating inside of, but 
not touching the other. One of the rotors is an electro-magnet. Either of 
the rotors may be connected to the driving member, or to the driven 


member. Direct current field coils, located in one 
rotor, produce eddy currents in the other rotor, 
which in turn exerts a pull on the latter. The 
amount of slippage between the two rotors is simply 
and accurately controlled by varying the direct 
current applied to the field. Electronic means can 
be used for governing or controlling the speed of 
the output rotor to a fine degree of accuracy. Effi- 
ciency in commercial applications is normally between 
95% and 97% at full speed, although, when de- 
sirable, slip can be reduced to 1%. 


Dynamatic devices can be applied to any shaft in 
any type of machine to transmit motion from one 
rotating member to another without mechanical 
contact, without friction, without shock, and under 
complete control. Inquiries are invited. 


CORPORATION - 


Subsidiary of EATON MANUFACTURING COMPANY 


* Variable Speed from Constant Speed Source 


* Constant Speed from Variable Speed Source 



























1. Flywheel 2. Main Field 
3. Coils 4. Rotor 
5. Brake Field 


KENOSHA 
WISCONSIN 


n-ne) on en ee en | e DETROIT e SAGINAW 


LAWTON . VASSAR . KENOSHA . WINDSOR (CANADA) 




















PV-11 3-Way Magnetic 


ELECTRO-MAGNETIC VALVES 
FOR MOBILE EQUIPMENT 


Used on busses, tractors, trucks, tanks, cars, ships, 
boats, aircraft, locomotives or other railway equip- 
ment; also on machine tools, hydraulic presses, 
gasoline-fired heaters, diesel and internal combus- 
tion engines. 


They control air, gas, oil, steam, freon, methyl 
chloride, sulphur dioxide, water, brine, anti-icing 
fluids, alcohols, fluid greases, gasoline, gasoline 
vapor mixes and other fluids. 


Available normally open or closed, in 2, 3, or 4- 
way control (with or without neutral position). 


i 


THE PV SERIES Port- 
able Electro-Magnetic 








Valves operate in any 
position regardless of vi- 
bration, acceleration or 
change of motion. 





PV-1 Two-Wire 
Request complete specifications from Factory or 
contact your nearest Factory Branch. 


aq 
a a.“ x = 
801 ALLEN AVENUE, GLENDALE 1, CALIF. 
oy peaks yA BRANCHES: PHILADELPHIA ¢ ATLANTA ® BOSTON ® Gmcnee * DALLAS 
SAS CITY * NEW YORK * DENVER «+ DETROIT * CLEVELAND * PITTSBURGH 
HOUSTON b4 y SEATTLE £ SAN FRANCISCO * DISTRIBUTORS IN PRINCIPAL CITIES 


DISTRIBUTORS IN PRINCIPAL CITIES 
29-2 


















































THE FULL COMPLEMENT 


PROVED IN SERVICE— 
IN MANY LINES OF INDUSTRY 


@ In 1944 Formsprag was being laboratory tested. Now it has 
stood the test of actual operation under all sorts of conditions. 
Its design, whereby torque is transmitted through a large number 
of sprags, with positive, instantaneous engagement and disen- 
gagement up to hundreds of times a minute—has proved itself 
in many lines. Formsprag is enthusiastically endorsed by the 
manufacturers of bread wrapping machines, box making 
machines, spring coilers, canning machinery, punch press feeds, 
textile weaving machines, paper and rubber calendars, printing 
presses, dual power drives, dry cleaning equipment, machine 
tools and many other products. 


One manufacturer writes, "We are very pleased with this clutch, 
and regard it as a tremendous improvement. We find that it 
has no faults, and expect it to give more hours of trouble-free 
service than the old style clutch.” 


Write for 
Illustrated Literature 


We can serve you best if you 
give us a description of your 
operation, normal and maximum 
torque at specified speeds, the 
number of times per minute the 
clutch engages and disengages, 
and other pertinent information. 


RGRINDING 


NE COMPANY 


DETROIT 11, MICH U.S.A 
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Shown above are a few of the 
many parts that make up the ap- 
proximate weight of 302 lbs of alloy 
steels used in the average passen- 
ger car. These alloy steels have 
the stamina needed in highly- 
engineered, vital working parts. 
They provide the high strength, the 
shock-resistance, the fatigue-resist- 
ance and the fine bearing surfaces 
essential to efficient operation. 
Bethlehem makes the full range 
of AISI steels used by the automo- 


bile and truck industries. In pro- 
ducing these steels Bethlehem 
metallurgists use modern methods 
of control backed by adequate me- 
chanical testing and inspection. 
The care that goes into each billet 
and bar of Bethlehem Alloy Steel 


BETHLEHEM ALLOY STEELS 


December 15, 1946 





* Estimated weight of alloy steel (includ- 
ing stainless) used in the average 1942 
passenger automobile. 


pays off in uniform machinability 
and response to heat treatment. 
For complete information on 
modern steels ask for Bethlehem’s 
new edition of “Properties of Fre- 
quently Used Carbon and Alloy 
Steels.” It contains 132 pages of 
valuable data based on exhaustive 
metallurgical research. 


BETHLEHEM STEEL COMPANY 
Bethlehem, Pa. 


On the Pacific Coast Bethlehem products are sold 
by Bethlehem Pacific Coast Steel Corporation 


BETHLEHE) 


STEEL famed 
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Fire Protection 
Costs Less Than 
Cross-Fingered Optimism 


@ With full recognition of the place for, and value of, 
all fire extinguishing equipment . . . many plants have 
major danger spots “protected” by equipment that’s 
simply inadequate for the job. 

he distinctive Cardox method of control and 
engineered application of carbon dioxide . . . stored at 
0° F. and relatively low pressure in a single Storage Unit 
containing from ¥/, to 125 tons of fire-smothering Cardox 
CO,.. y broadened the protection scope of carbon 
dioxide. Today this fast-acting, non-damaging medium 
provides all the advantages of CO, extinguishment for 
tough fire hazards, large or small, indoors or out. 

here may be danger spots in your plant that call for 
a built-in Cardox System water? ns tons of fast-action 
carbon dioxide for protection of one or many hazards; 
other hazards that can best be protected by a Cardox 
Fire Truck that puts tons of CO, on swift wheels, or the 
750 pound capacity Cardox Transitank now available in 
many parts of the country. 

Write today for details on how Cardox’s broadened 

application of carbon dioxide can best be utilized for 
specific operations in your plant. 


CARDOX CORPORATION 
BELL BUILDING + CHICAGO 1, ILLINOIS 


District Offices: New York + Philadelphia + Pittsburgh + Cleveland 
Detroit + St.lovis + Sanfrancisco + Los Angeles San Diego 


| 






























FIRE TRUCK— 
Tons of COz on 


AIRPORT FIRE 
TRUCK 


TRANSITANK— 
Capacity—75@ pounds 


CO2 FIRE EXTINGUISHING SYSTEMS 
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ace foe wine 


..- whether it’s 
ALL of your product 
—\or only a PART 















Page offers you a single respon- 





Sible source for round, flat or 
shaped wire — of low carbon, high 







carbon, stainless or special alloy 






steel or Armco iron. Also a com 





plete range of welding electrodes 









and gas rods, with emphasis on 
stainless steel. For wire or infor- 
mation about the best use of wire, 
get in touch with PAGE. 













AESO Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, 


New York, Philadel phia, Pittsburgh, Portland, San Francisco, Bridgeport, Conn. 





a PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 









IES 








Multiple Operations 


AT ONE CHUCKING 


FOR 


Higher Production and 
Reduced Costs 





Today when production and rising costs are mak- 
ing it tough for all manufacturers, it is smart to 
investigate every possible means of keeping costs 
down. One of the answers is BAKER Multi-opera- 
tion Machines. The machine illustrated above, 
Model 714AA 14, drills 12 weld holes at a time in 
a malleable iron rear axle differential carrier — 
operating in three directions simultaneously fin- 
ishing the part in one operation instead of three. 
This unit is flexible, will handle single as well as 
multiple operations, and can be quickly retooled 
for a new set of multiple heads for a complete new 
operation. These machines are completely auto- 
matic in cycle and offer fast traverse, automatic 
feed engagement and automatic rapid return. 


December 15, 1946 


If your production costs are worrying you let our, 
engineers recommend methods.for correcting these 
troubles. 


BAKER BROS. 


INC. 
Toledo 10, Ohio 
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NEED MACHINING 
OF EXPERIMENTAL PARTS 








































¢ 





We have every modern facility for doing this class 
of work—together with the experience which comes 
from serving the automotive and aircraft indus- 
tries for 23 years. Write us concerning your re- 
quirements. 


GOVRO-NELSON CO. 


1931 Antoinette Detroit 8, Mich. 

















ANOTHER 
SPECIAL BY 
PROGRESSIVE 
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FITZGERALD 


GASKETS 
GREASE RETAINERS 
OIL SEALS 
GASKET PACKING MATERIALS 


Gasket Craftsmen 
for 40 years 
Gaskets of all types and materials 
The 


FITZGERALD MANUFACTURING CO. 
TORRINGTON, CONN. 


Branches at Chicago and Los Angeles 
Canadian FITZGERALD Limited, Toronto 


FITZGERALD 
GASKETS 


THE COMPLETE LINE THAT COMPLETELY SATISFIES 








gi htt 
1908 





GENERAL NO-MAR wammer 


The Original 
NOMAR Hammer 


Long Life—Low Cost— 
Proved in over 20 Years 
Continuous Use 
A non-sparking, non-spalling duc- 
tile, non-marring aluminum alloy 
hammer with a real blow. Manu- 
factured to outlast and outperform 
any other type of non-marring 






















Leads In Safety 


Bes a: be epee: Features—Rug- 
e aluminum alloy head trans- 
mits a full accurate blow without ged Design 


Balanced Blow 


No flying chips or sparka. 
Face contour can be quickly 
reground to original shape. 
No inserted weights or faces 
to loosen or vibrate. A rugged 
non-marring hammer that will 
stand up under the hardest use 
and not harm fine machine surfaces. 
Recommended for use in Garages, 
Machine Shops, Tin Shops, Tire 
Shops, Automotive and Aircraft Plants, 
Tool Rooms, etc. This practical tool 
was designed for mechanics and made for 
hard use at lowest cost. Recom-nended by 
Safety Committees to reduce eye injuries 
caused by flying chips or burred edges from 
lead hammers. 


FURNISHED IN 3 WEIGHTS AND SIZES 


dangereus rebound. Fitted with a 
securely wedged top grade hick- 
ory handle of sufficient length 
for effective use. 


Patented 














No.| Weight Head Size |Handle| List Price 
e AZ3oz. |1f%"xl*"x3%"| 12” $1.40 ea. 
2 | 1 Ib. 10 oz. |156"x14"x4H%h"| 14” $1.95 ea. 
2 Ibs. 1 oz. 2”x2”x5” 14” $2.75 ea. 























Manufactured and Sold by 


GENERAL ALUMINUM & GRAY IRON FOUNDRY 
DIVISION OF GENERAL MALLEABLE Corp. WAUKESHA, WIS. 















» | ¢ 





























\ o~\ 
NG PROTECT i 
VITAL SURFACES 


WITCO SOUND DEADENERS are used to eliminate vibra- 
tion noise and protect metal panels against corrosion. Widely ° 
used for automobiles, buses, trucks, gas stoves, washing ma- ses Quality of Product 
chines, refrigerators, air conditioning units, and many other a 
products. These lightweight coat- 


ings pass rigid tests for adhesion, oa . Dependability of Production 


weathering, and salt spray. Several 
types are available for various corro- ; ’ 
sion and sound deadening needs. If your demands for Spring service are 


leer salen Rergp-cndere ences unusual ...Lewis is organized exactly 
mation on Witco Sound Deadeners. . : 
for you in these 3 important ways: 


WITCO CHEMICAL CO. 1—Lewis Spring personnel has outstand- 


ing experience in spring engineering 
435 N. Michigan Ave. . Established . 7310 Woodward Ave. ; : to J 
Chicago 11, Illinois 1920 Detroit 2, Michigan that is ready to work with you in de- 


signing and producing the best springs 
% for your products—in thé most eco- 
nomical way. 














... Spring Engineering Experience 
x 














2—Manufacturing “know how,’ new equip- 
ment operated by skilled workmen, 
modern control, testing and inspection 
techniques are the reasons Lewis Spring 
quality is unusual. 


3—Your production schedules are Lewis 
production schedules. Lewis customers 
appreciate dependable deliveries—that 
is why they say Lewis service is unusual. 


Wouldn't you like to have more details of 
how Lewis Spring Service can help you 
with your spring and wireform problems? 
Write — or send your specifications for 
unusual and prompt attention. 


LEWIS SPRING & MFG. CO. 
2644 NORTH AVENUE, CHICAGO 47 


And it’s not necessary, be- 
cause with a VENTALARM in 
the gas tank, there'll be no 
y more blowbacks ... no more 
costly spillage! 


u VENTALARM whistles until tank 
is filled to proper level, then 
» stops, warning the attendant. 


’ Save your time and money 
I with VENTALARM! 


r 

; VENTALARM is standard 
' equipment on 15 makes of 
cars, trucks, buses, and taxi- 
- cabs. Ask for VENTALARM on 
P your new cars or trucks. 


ENTALARM =:i63i'%0.||_ = SPRINGS 


¢. ©. REG. U. © PAT. OFF. 88 FIRST STREET 


GAS TANK FILL SIGNAL = “ANBDCE mass. 
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helps to 9 healthy future 


e FOR YOU 


e FOR YOUR COMPANY 
e FOR AMERICA 


THIS TIME IT’S FOR YOU- _— OFFICIAL APPOINTMENT— 


A booklet for employees... The person appointed 
explaining graphically how Official U. S. Savings 
the payroll savings plan Bond Officer for his or- 


works . . . goals to save for, ganization is entitled to Soearee wy 


, fem 
and how to reach them with display this two-color cer- 
Saving Bonds. tificate of identification 


and the Treasury's appre- 


Saas : 
ey % sae 
ies; : 


ciation of his service. 


OFFICIAL COMMENDATION— THE PEACETIME PAYROLL 
SAVINGS PLAN — 


OFFICIAL COMMENDATION tificate of commendation A booklet, pub- 





A red-white-and-blue cer- 





by the U. S. Treasury for lished for key executives by 
every company operating the Treasury Department, 
the payroll savings plan. containing helpful sugges- 
You can display it proud- tions on the conduct of your 
ly, and it will remind peo- payroll savings plan for 
ple of the importance of the program. U.S. Savings Bonds. 














Are You Using These Booklets? 


If you’re not already using these helps to a healthy future, get in touch with 
your State Director of the Treasury Department Savings Bonds Division. And 
by all means keep up your payroll savings plan. It's a powerful weapon 
for the maintenance of a strong, secure economy — today and tomorrow! 





The Treasury Department acknowledges with appreciation the publication of this message 


This is an official U. S. Treasury advertisement prepared under the auspices of the Treasury Department and the Advertising Council 
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ANY color / 


Yes, here’s another chance to use eye-catching color 
in automotive design—and at the same time make use of 
the longest-lasting, most satisfactory material yet pro- 
duced for window seals, windshield seals and channels: 
extruded VINYLITE Brand plastics! 


Such seals in black have been proved on trucks, 
buses, ambulances, jeeps, taxicabs. These seals proved to ae 
be non-cracking ... resilient, pliable ... never got sticky 
at high summer temperature... never got brittle in dead 
of winter. 


They can be produced in virtually any color you choose. 
Investigate this new use of VINYLITE plastics! 





Another proved development: har- 
ness-type wiring systems wrapped in 
VINYLITE plastic tape! Heat-sealed 
in 15 minutes—it cuts production 
time of harness wiring from 24 
hours to 24 minutes. No varnish is 
required ... and no hand-cleaning of 
terminals. 

















i Dials and instrument panels made 
of VINYLITE plastic rigid sheet may 
be printed, under-lighted, produced 
in colors! Their eye-appeal is re- 
markable—their durability and di- PoE 

/ mensional stability virtually unsur- 




















passed! They withstand abuse. 








/ : Ask BAKELITE Corporation for fur- ’ 

ther detailed information on VINY- t 
LITE plastics for automotive or avia- 
tion use! Write Department BL-15 
for technical data, formulations and 
information on suppliers. 

















~~ VINYLIT 
pLasiies 





BAKELITE CORPORATION Unit of Union Carbide and Carbon Corporation (gj 30 East 42nd Street, New York 17, N. Y.. 
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Over 55% Read It At Home! 


A 
CHILTON 


Publication 


® 


By actual count, more than half of the 7700 subscribers in automotive and aviation industrial plants 
read AUTOMOTIVE and Aviation INDUSTRIES at home. We know, because that's where they have 


it delivered. 


is of such interest to these important men, who buy and influence the buying of millions of dollars’ 
worth of materials of all kinds per year, that they prefer to read it where they will not be inter- 
rupted—where they can digest its contents and get the most from it. These subscribers are not cur- 
sory readers—they are students of their industries, and AUTOMOTIVE and Aviation INDUSTRIES 
is one of their most valuable text books. 


In such a magazine your advertising is of particular value, since it supplements the editorial con- 
tent and often is in a position to give the final concrete answer to some problem discussed (without 
brand names) by the editors. 


You follow the buyers home when you advertise in— 


AUTOMOTIVE and Aviation INDUSTRIES 


Chestnut and 5éth Streets, Philadelphia 39, Pennsylvania 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 
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.. for over 40 years 


THE PIONEER 
MANUFACTURER OF 


AUTOMATIC CHUCKING: EQUIPMENT 


POTTER & JOHNSTON MACHINE CO, 


PAWTUCKET, RHODE ISLAND 















































AUTOMOTIVE ENGINEERS 


GROUP LEADERS + DEVELOPMENT ENGINEERS 


@ Eastern chemical manufacturer has openings for several 
automotive engineers to work in a petroleum laboratory 
devoted to the development of fuels and lubricants. 


@ Must have engineering degree with experience on 
internal combustion engines, preferably testing fuels and 
lubricants. 


@ One Group Leader must have petroleum refinery ex- 
perience on plant processes and economic studies. 


@ Prefer men 25 to 38 years old. 
@ State age, education, experience, marital status, draft 
status and salary expected. 
Write Box 79, Automotive and Aviation Industries 
56th & Chestnut Streets, Philadelphia 39, Pa. 
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HARGRAVE 
Men who know FELT are available to assist C L A M 4 
you in selecting the exact FELT for your re- Since 1879 Hargrave Clamps 
quirements. Their success is built on ability have been constantly improved 
to make customers as well as to sel] FELT. dr onet neg testy Aen 
bility. These clamps are IN- 
American Felt DIVIDUALLY TESTED to assure 
lasting service even under ‘the 
Com most severe conditions. Shown 
pati aaie (from top to bottom): the 
General Offices: GLENVILLE, Conn. aay: Boece wai mat 
New York Boston Chicago Detroit Philadelphia St. Louis Nos. 44, 40 and 43 oo 
irs Cleveland Los Angeles San Francisco Dallas Seattle are specially forged from a 
tough alloy steel . . . heat 
er- treated for extra toughness and 
= to prevent battering of the 
screw. 
“1 MILLHOLLAND ith bonita 
Pa Showing the complete line of 
Hargrave Clamps—from % 
in. to 10 ft. openings, from 
Aut ti DRILLING ad BORING U + se Y in. to 16 in. deep; also 
= rolealenale 7 nits Chisels, Punches, File Clean- 
sut MILLING as TAPPING ers, Washer Cutter, Brace 





Wrenches, etc. 


THERE IS AN INDUSTRIAL 
DISTRIBUTOR 
STOCK NEAR YOU. 


+etE CINCINNATI TOOL CO. 
4056 Montgomery Rd. 
Cincinnati 12, Ohio 






VY, to 20 HORSEPOWER DRIVE 


AUTOMATIC and SEMI-AUTOMATIC 
PRODUCTION MACHINERY 


S W.K. MILLHOLLAND MACHINERY CO. 


Indianapolis, Ind. 







The CINCINNATI TOOL Co. 
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FOR SALE 


5 HYDRAULIC CATAPULTS, Type H, Mark IVC, manufac- 
tured by McKiernan Terry Corp., with 3 Oil Gear Co. radial 
piston 3500 p.s.i., 13,600 cu. in. variable displacement pumps 
driven by Crocker Wheeler 150 H.P. 230 Volts DC motors, 
with controllers, accumulators, regulators, etc. Original cost 
$300,000. Offers considered for all or any part of this equip- 
ment. 

10 AIRPLANE ELEVATORS. Wood deck, steel platform 34’x42’; 
40’ lift at 75’ per minute; 12 ton capacity; including drums 
and other equipment complete; each unit driven by two (2) 
50 H.P. 230 Volt DC motors at 600 RPM. 

10 DIESEL GENERATOR SETS, 300 K.W. 120/240 Volts DC, 

1200 RPM, with panel board. Some General Motors Cleveland 

Diesels, some De La Vergne; Generators—some Westinghouse, 

some General Electric. 

DIESEL GENERATOR SETS, 100 K.W., 345/260 Volts DC, 

1200 RPM, General Motors Diesels, General Electric Generators. 


Inspect this material at 
WELDING SHIPYARDS INC. 
9801 Hampton Bivd., Norfolk, Virginia 


For further particulars contact National Bulk Carriers Inc., 630 
Fifth Ave., New York 20, New York. 











WE WISH TO PURCHASE 


FOR PROMPT SHIPMENT TO AFRICA 


5000 FOUR OR WRENCHES 


THREEWAY CROSS RIM 
EACH 65 CENTS DELIVERED NEW YORK INCLUDING PACKING. 
KINDLY ADVISE WHETHER WE MAY SEND YOU OUR ORDER CON- 
FIRMATION. TRANSMARES CORPORATION, 15 WILLIAM STREET, 
NEW YORK CITY. 











FEL-PRO 


Brin 





Latest developments 
GASKETS, PACKINGS, 
SEALING MATERIALS. 





ee P 
FELT PRODUCTS MFG. CO. 
1542 CARROLL AVENUE, CHICAGO 7, ILLINOIS 





| 


LITTELL ROLL FEEDS 
for Faster Production 


Used for various blanking, cupping, 
drawing, etc., operations. Supplied in 
roll, dial or magazine-feed types. Also 
Reels, Straighteners, Cradles, Scrap 
Winders, etc. Request Bulletins. 


F. J. LITTELL MACHINE Co. 
4155 Ravenswood Ave., CHICAGO 13, ILL. 

















For Ignition Switch Service; Di- Air Cleaners—Oil Bath and Pipe 


rectional Switches; Dove Tails Cleaners for Engine Protection. 
MITCHELL DIVISION UNITED AIR CLEANER DIV. In 
Philadelphia 36, Pa. Chicago 28, Ill. te 
Divisions of m 
UNITED SPECIALTIES COMPANY “ 


Chicago 28, Ill. 














STANDARD 


AND 


SPECIALS 


lanine 


BLAKESLEE 


SoWEnt Vapor DEGREASERS 
Metal 


Dyld NRSWERS 
















G. S. BLAKESLEE & CO., CHICAGO 50, ILL. 


NEW YORK, N. Y. TORONTO, ONT. 





Heavy, medium and light stamp- 
ings in any quantity. A steady flow ro) 
of production— when you want it. 


WORCESTER STAMPED METAL CO. 
9 Hunt Street, Worcester, 








9705 Cottage Grove Ave. 
“A uy yp RICHARDS 
KALAMAZOO, 13F 


D)LC4 
HEADQUARTERS FOR 
a DIE MAKING OUTFITS 
For cutting Panels, Mats, Gaskets 
EVERYTHING FOR AUTOS—PLANES - 


Manufacturers of a complete line of AC & DC Electric 
Resistance Welding Machines. 


Watch next issue for our full page advertisement. 
—— © Mma ae | 


4215 W. 67TH ST., CHICAGO, ELL. 




















GENERAL STEEL WAREHOUSE CO., INC. 


1830 N. KOSTNER AVE., CHICAGO 39 














UTILIZE OUR MACHINE SHOP FACHLITIES 


W. & S. turret lathes, B & S automatic screw machines, 
milling and grinding equipment; second operation lathes. 
Specializing in precision work and accurate machining of 
castings and forgings. Complete facilities list furni > 


KAL-CAR MACHINERY & TOOL CORFORATION 


603 WEST 26TH STREET, NEW YORK 1I,N.Y. 











GASKETS 
DIE CUTTING © 


SUPERIOR GASKET, PACKING & MFG. CO 
6130 So. LaSalle St., Chicago 21, Ill 


















“Measurably Better 


4 API YXO + 
v4 Se FOR Ait CARS ARO > TRY 


SERVICE SPRING COMPANY + INDIANAPOLIS 6, INDIANA 





PRECISION ENGINEERED 9 
“NON-BREAK ABLE" 
Alloy Steel or Alloy Bronze Piston Rings 


The use of our alloy rings assure you of positive seal, 
longer life and highly polished cylinder walls. 


THE STEEL OR BRONZE PISTON RING CORPORATION 
548 South Meridian St. Indianapolis 4, Indiana 











og st TITAN aBRasive WHEE 


Made to Meet Your Individual Production Requirements 





The Besly man in your territory may be able to show 
you how to get a better finish, closer tolerance, I- 
creased output, lower costs—or all four. Write us. 


CHARLES H. BESLY CO., 118-124 North Clinton Street, Chicago 6, Illinois 
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NOIS 


in held in the Molded threads 
. of this piece, whose inside 
diameter is only 5/16 inch. 

































L. 

Rs 

Pipe Clean-cut design that adds 
IV Internal and External threads eye appeal is demanded for 





molded into this bushing call 
for the most xacting mold 
making. After, molding, no 
thread cutting pr machining 
is needed. 


this radio push button. 














Although the large custom molded pieces attract more 
attention, we never overlook the importance of the 
small ones. So no matter whether the part is large or 
small, whether the requirements simple or complicated, 
HI-EFF precision workmanship goes into every phase 
of its production . . . engineering, designing, mold 
making, molding and finishing. Each of these functions 
is directed by our own staff of specialists, each handled 
in our own two modern production plants. 

Metal insert molded in pre- It will pay you to get the facts about HI-EFF facili- 
cise position assures fool- ties when planning molded parts—large or small—for 
= 2 = your product. You can depend on HI-EFF quality and 
unctional operation of this S :. i - a 

steam pressure release knob. service. Your inquiry will receive our prompt and ex- 
pert attention. Taylor Manufacturing Co., 3092 W. 
Meineke Ave., Milwaukee 10, Wisconsin. 


atl 





| tad 
® 
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High Speed Finishing of this 
compression molded piece is 
accomplished by a specially 
designed machine to do 4 
finishing jobs in one opera- 
tion. Volume production and 
low cost is the result. 


TAYLOR MILWAUKER 


= ICUSTOM MOLDERS OF |MMNREHIa| PLASTIC AND RUBBER PARIS 


ite us. 
illinois 


| ae FT 
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The effectiveness of EverLOCK double gripping in holding down production costs. A half turn 


action—wide chisel edges teamed up with bal- or less gives a positive lock—saving time and 





anced spring tension—make EverLOCK Wash- labor—avoiding all hazards of stretched bolts 
j ers first choice wherever positive locking action and distortion of threaded parts. Four standard 


is vital. types meet most lock washer needs. 


EverLOCK Washers are equally outstanding Your inquiries are invited. 
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Engineering Library 
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“UR MOLDING THERMO-PLASTI C5 


EVOLUTIONIZING PRODUCTION WITH HYDRAULICS SINCE 1877 














% 


wk 


Sy 
a 


5 








w 








| 


rics 





